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STEEL 
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SURFACE COMBUSTION CORPORATION e@eTOLEDO 1, OHIO 








All These Jobs, And Probably Some of Yours, Can Be Done Faster, Better 
and at Lower Cost with TOCCO* Induction Heating 


THE OHIO CRANKSHAFT COMPANY 


| NEW FREE THE OHIO CRANKSHAFT CO. 
BULLETIN Dept. ®-2 Cleveland 1, Ohic 


Please send copy of 
“TOCCO Induction Heating”. 


TRIAS cccmnmnemendtinttiaatiiinminie 
Address. - ! 


City —— LOE... Hate 
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When detecting temperature 
by radiation method... 


Quick-sighting optical system lets user 
select desired target easily, and then check 
a the sharply-defined area which the Rayo- 
tube sees. Increased sharpness is also of 
Hermetically sealed construction benefit when radiation comes from end of 
at lens, window, and leadwires keeps o closed tube. 
out dust and gases. New design 
guards inherent accuracy and stabil- 
ity, even with high or rapidly changing 
Rayotube housing temperatures. 


instruments, this new Rayotube is an important advance in 

radiation pyrometry. Present users of Rayotubes, as well as 
future ones, will find this completely new, advanced design 
detector unusually easy to apply, especially to such equipment as 
slab furnaces, soaking pits, open-hearths, ceramic kilns where- 
ever operating conditions are severe 


SB to work with all Micromax and Speedomax Rayotube 


Which do you want? 


Purposely designed for easy, low cost replacement, the new 
Rayotube fits all existing Reyotube mountings. This unit requires 
no protection against high ambient temperature unless its housing 
temperature exceeds the very high figure of 350 F. Below that 
point, any previously installed water- or air-cooling can simply be 


turned off or disconnected. 
If you already know about Rayotubes, we'll . , 


send you brief material to bring you up-to-date Temperature control engineers will welcome these and many other 
on the new model. If you want the full story 


f desi ilt into this highl i 
andi Gecthben, chien Ga. G400, Pees new concepts of design built into this highly versatile temperature 


specify. Write Leeds & Northrup Company, detector. 
4927 Stenton Ave., Phile. 44, Pa. 


MEASURING HETRUMENTS Tevewerees avTomanre ComTes weal. 1 Pears fupneces 
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“We can’t say enough about Airco’s NEW No. Monograph. . : 


its portability, | 
accuracy and shape 
cutting versatility make 
it a MUST for every 
metal working shop...” 


Says Mr. J]. C. Hustad, President 
Hustad Company, Minneapolis, Minn. 


Used for machine gas cutting of special structural shapes at 
Hustad, the Airco No. 3 Monograph has more than proved 
its ability to meet the demand for straight line, circle and 
bevel cutting, with an extremely high degree of accuracy. 

Further, with a cutting area of 32 inches by 56 inches, it 
gives excellent results in cutting most any steel shape up to 
8 inches thick . . . and a 6-foot 8-inch rail can be added, 
extending the cutting area indefinitely, 

This NEW machine is the lowest priced machine of its 
type in the field (only $695, including a manual tracing 
device, torch, up, tubular rail, hose and carrying case). Also, 
it is portable—the machine itself weighs but 110 Ibs. and 
the tubular rail 35 Ibs. The entire unit is packed in a carry 


ing case which can be conveniently handled by two men 


SPECIAL TRIAL OFFER 

Good in Continental U.S.A. Only) 

If you would like to try this machine for two weeks in your 
own shop on your own work, just drop a letter to your nearest 
Airco office or authorized Airco dealer and they will advise 
you how a shop-trial can be arranged ... or, if you would 
like a descriptive folder (ADC-660) they will be glad 


send you a copy. 


Offices in Principal Cities 


Headquarters for Oxygen, Acetylene and Other Gases Calcium Carbide 
Gas Cutting Machines . . . Gas Welding and Cutting Apparatus and 
Supplies . . . Arc Welders, Electrodes and Accessories. 


This shows a clevis for a steel mill guide cut from 6 
plate —note the smoothness of the cut, reducing consid 
erably machining cost and time 
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1 AJAX ELECTRIC sx: FURNACES 


CARBURIZING automobile ste 
cose in 2% hours from 2 to 
other carburizing methods. 


MARTEMPERING 
unit eliminated 5 workers; 


fro 
Distortion reduced . 
trig ating need of die quenching. 


001 in., elimin 


Ajax Electric Salt Bath Furnaces 
are available in a complete 
range of sizes and types for 

CARBURIZING 
CYANIDE HARDENING 
NEUTRAL HARDENING 

ANNEALING or HARDENING 
STAINLESS STEEL 
BRAZING 

HARDENING HIGH SPEED STEEL 

AUSTEMPERING 

MARTEMPERING 
PROCESS ANNEALING 
CYCLIC ANNEALING 
SOLUTION HEAT TREATMENT 
DRAWING (TEMPERING 
DESCALING f 
CLEANING 
DESANDING 


~ 


ering gears. .040 in. 
5 times foster than 


boll bearing races in mechanized 
reduced rejects from 
m .003 in. to 








ENING silicon-manganes? steel 


Direct seving* 


NEUTRAL HARD 
without decarburization 
pound of work treated. 


bon alley steel 
NNEALING medium cor 
dewey ound charge annealed in 45 minutes —_ - 
pens d os 12 hours previously required and 
pore 


hh the floor space. 


com 
in one-fourt 


ING ends of aviometive velve 


=? | 4d turnece lines 


pusher rods in 2 mechonize 
reduced labor costs 80%. 


SPEED STEEL TOOLS. Ne 


yoo tes ay perfections Produc- 
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d 3 times ov 
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id method. 
tien increase eo 


...ON & HEAT TREATING 
APPLICATIONS OUT OF 5 


Ajax Electric Salt Bath Furnaces offer tremendous advantages over conventional 
heat treating methods im almost every case. This fact is proved beyond question in 
well over 2,500 installations ranging from small batch type units to huge mech- 
anized furnaces. And, by way of further proof, Ajax will gladly treat a job batch 
of your materials under actual shop conditions in the Ajax Metallurgical Laboratory- 


Thus you see exactly what results will be obtained, under what labor conditions 
and at what cost, before you buy. 


Get your nome on the list to receive TIPS AND TRENDS, the Ajax 
periodical thot will keep you up to date on salt bath heat treating 
methods ond developments. Each issve is chock-full of practical heot 
treating ‘‘know how"’ written by specialists. Available on request. 


AJAX ELECTRIC COMPANY, Inc., 
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ACCURACY BESIDES 
with the 
MOTCH & MERRYWEATHER 


NO. CIRCULAR 
SAWING 
MACHINE 





As with all Motch & Merryweather Circular Sawing 
Machines, the No. 2-A (automatic) brings you all the 
advantages of the Triple-Chip Method. Stock up to 6” 
is sawed accurately to length without burrs, giving a 
: mill-type finish, which eliminates second operations. 
Triple-Chip Meth- Work is held rigidly on both sides of the blade. With 
od cut off 490 the M. & M. Triple-Chip Saw Blade, correctly sharp- 
pieces in SO sec- ened by the No. 1 Automatic Grinder, maximum cut-off 
onds per cut at a : 
cost of $.010) speed and accuracy are attained. Ask us to furnish you 


per piece with cutting time figures. 
* * * 


oi TRIPLE-CHIP sewian SAR ~ The M. & M. No. 2-A Circular Sawing 

vs. 1090 5° 0. . os y ere eee ey 

- OD. adjustable-stop bar feed to ‘ 

ALTERNATE METHOD Additional stroke lengths and 

conveyor can be furnished 

" lI to accommodate long 
length bars. 


a A complete range 

Alternate method cut -; ® of circular sawing 
off 100 pieces in 235 “ ~ machines is available 
seconds per cut at a : for stock up to 1642” 
cost of $.0325 per i ee RS round as well as 
piece Par Fs special machines to 
: meet your require- 

ments. 


Write on your letterhead Ss SE EERE ; oT 7 
for Bulletin No. 2-MP He OTCH & MERRYWEATHER 
PENTON BUILDING : CLEVELAND 13, OHIO 


AT YOUR COMMAND - AN UNPARALLELED EXPERIENCE IN CIRCULAR SAWING 
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HERE'S 
HOW... 


FAFNIR USES 20 LINDBERG CYCLONES 


... 00 dram thousands of types of bearings! 


The Fafnir Bearing Company, New Britain, Conn., uses Lindberg 
Cyclone Furnaces to draw thousands of types and sizes of its line of ball 
bearings. They say: 

“The metallurgical department of our company entrusts the major part 
of its drawing operations to Lindberg Cyclone Furnaces because it has 
found them to be dependable work horses. At the present time there are 
20 in use in the Company’s three ball bearing plants in New Britain, Conn. 

“They have given excellent continuous service for more than 8 years. 
For long periods they were operated 24 hours a day, seven days a week, 
(at temperatures ranging from 275 to 1200°F.) without downtime due 
to furnace failure. 

“Because the Fafnir line of ball bearings,comprising thousands of types 
and sizes, is considered the most complete manufactured in this country, 
the Lindberg Cyclones draw a soca toer Pn variety of parts. The work 
varies from small to large dense loads (up to 1600 lbs.) of bearing rings, 
balls and rolls, yet the uniform results demanded for the manufacture 
of precision products is constantly being achieved—and in an atmosphere 
of cleanliness and satisfactory working conditions.” 


Local Offices in every industrial center. 


LINDBERG ENGINEERING COMPANY 2448 W. Hubbard Street, Chicago 12, Illinois. 


LINDBERG War FURNACES 
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AL Stainless Steel Castings 


meet any need for Cleanliness 








Data on the Uses of 


ALLEGHENY METAL 
in Various Industries 


Available nou in- 
formative booklets on 
Allegheny Metal in the 
Chemical, Petroleum Re- 
fining, Brewing, Meat 
Packing, and Dairy In 
dustries— others in prep 
aration. Write for this 
valuable data on the 
held in which you are 


interested 


ADDRESS DEPT. MP-2 








Note the clean, sound, fine-grained 
appearance of the Allegheny Metal 
sanitary fittings shown above, in the 
as-cast’ condition. They're typical of 
the wide variety of stainless steel cast 
ings we produce for the chemical 
processing, food, dairy, beverage, oil 
paper and textile industries, et 
wherever the purity and quality of 
products must be maintained, and 
where ease of sanitation and assurance 
of long, trouble-tree service are prime 
considerations 

Allegheny Metal castings are pro 
duced by methods specially de veloped 
to protect uniform quality and guard 
igainst defects. You'll find them si 
perior both from the standpoint of 
machinability and soundness. @ Let us 
quote on your stainless Casting re 
quirements—any shape and any size, 
from a few ounces to 5000 pounds. 
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LLEGHENY 
UDLUM 


he | STEEL CORPORATION 
Pittsburgh, Pa. 


VA Leading Fanaa 
of Situ Stil 
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ALLEGHENY METAL is stocked by all 
Joseph T. Ryerson & Son, inc. worehouses 











ry SLASH 
YOU CAN 
blast cleaning 
costs with Pangborn 
ROTOBLAST replaces five old-style tumbling mills, 


cleans castings in 15 minutes, saves 95.8% on 


cleaning time. Proof ROTOBLAST cleans foster USERS FIND ROTOBLAST SOLVES 
PROBLEM OF HIGH LABOR COSTS— 
SAVES MONEY CLEANING LARGE 
OR SMALL CASTINGS 












Tests by Oil Well Supply Co. show that 


IF YOU WANT TO SAVE on biast cleaning and get a faster 
better job ... modern Pangborn Roros ast is a must for 
your cleaning room. Whether your foundry needs Barrels 
Tables or Table-Rooms you'll find Pangborn has a standard } 


model designed for your requirements. 


Pangborn Rotos.tast cleans faster because it throws more 

abrasive over a larger area with greater density ... cleans 

Records kept by Yates American better because it gets into small pockets, leaves no abras 
achine Co. indicate ROTOBLAST saves $5080 


on labor, virtually ends downtime, cleans 18 times ive to damage machining equipment .. . cleans cheaper be 


' , ; 
faster. Proot ROTORLAST sleans better! cause it requires less horsepower, uses less manpower, needs 


less maintenance, eliminates need for air compressor! 


GET THE FACTS! Find out how much money you can save 
with Pangborn Rotos cast. Bulletin 214 gives full details, 





technical information. Write for it today without cost or 
obligation. Address: PANGBORN CorRPoRATION, 1404 Pang 
born Blvd., Hagerstown, Marylard. 


Look to Pangborn for the Latest Developments In Blast 
Cleaning and Dust Control Equipment 


MORE THAN 25,000 PANGBORN MACHINES SERVING INDUSTRY 


Pangborn 


labor alone. Proof ROTOBLAST saves money! BLAST CLEANS CHEAPER with 
the right equipment for every job 


Harris-Seybold reports thot their 
ROTOBLAST room cuts cleaning time 66%%, re- 
leases four men for better jobs, saves $10,160 on 
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(58> Prernalional GRAPHITE AND ELECTRODE CORP. 


ST. MARYS, PA. 


© soz1 


Metal Progress; Page 142 





a new design 
in laboratory 


BLOB AR 


FURNACES 


- xg. Po 


| temperature range from 2000°F to 2600°F 


This Hevi Duty electric furnace is designed for operation 


at high temperature with or without a protective atmosphere 
Heating elements are “Globar"’ type rods extending 
across the chamber, above and below the refractory muffle 
The design incorporates the most recent developments 
introduced by Hevi Duty engineers 
Write for complete details or see your 


laboratory Supply Dealer 


, . _ ‘ > 

a) a A s<_- 

<— “wil a A 
FON | iG 
4 s Z “ 5 y 
te ye 

pp at y 1. 

instruments and Controls Operate 48 Steps of Control Through « Hevi 
at Approximately Room Temperature Outy Tap-Changing Transformer 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEMIEeDUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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UTEW METHE 


won't affect 


LUMNITE 


heat-resistant floors... 


HEN 2800°F. molten metal occasionally spills from 
lift-truck ladles onto this foundry floor, 
heat-resistant concrete withstands the thermal shock 
L750 sq ft 


Lumnite 
The 
floor is constructed with a 5',-inch-thick slab 
of Lumnite-trap rock heat-resistant concrete and a 44-inch 
topping of tough, wear- and heat-resisting Lumnite-emery 
concrete. This Lumnite heat-resistant concrete floor made 


possible a change-over from dirt floors permitted 
handling ladles with lift-trucks. Such concrete floors made 
with Lumnite calcium-aluminate cement may be quickly 
and easily installed with a minimum of outage time, be- 
cause Lumnite concrete reaches service strength in 24 
hours or less. For further information write to Lumnite 
United States 


Building, New 


Division, Universal Atlas Cement Company 
Steel Corporation Subsidiary), Chrysler 


York 17, New York. 


Time Saved, Cost Cut 


in installing the bed for t 
ton hydraulic press. Bed ia 8 | 
s’ by 146° thick 


The press wa 
moved ! 


foundation dug out of 
dirt floor, new foundation 
with Lumnite and ord 


crete 


than 

was kept to bare 
maintenance 
nothing fo 


concrete 


**LUMNITE” is the registered trade mark of the 
nanufactured by Uni 


aletum-aluminate ¢ 
ersal Atlas Cement Company. 





@ °° REFRACTORY CONCRETE 











“THE THEATRE GUILD ON THE AIR'’—Sponsored by UL’. S. Steel Subsidiaries— Sunday Evenings— NBC Network 
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TWO METALS ARE BETTER THAN ONE—Duol Metol textile roll... 
stainless steel outside, metallurgically bonded to a gray iron 
ore, rough machined and ready for shipment from our plant 
ONE ROLL WITH A DOUBLE ROLE! This three-roll heavy duty 
podder made by the Morrison Machine Company with the dual + 
metal rolls top and bottom and rubber-covered iron roll in the 
middie is used by the textile industry to impregnote and squeeze 
many fabrics 


Take, for example, the casting of the rolls we 
make for the Morrison Machine Company of 
Paterson, New Jersey, one of America’s leading 
designers and builders of textile machinery. 

Two metallurgical characteristics are needed - 
an outer shell that resists corrosion from bleaches, 
finishes and dyes, plus an inner core that makes 
for economy and ease in fabricatir 

No one metal can do both e ymically, So 
utilizing centrifugal force and temperature, the 
two dissimilar metals are poured successively in 
horizontally spinning metal molds. The casting 
thus has an outer shell of stainless steel metal- 
lurgically bonded to an inner core f pray iron. 

Result? A vastly superior roll... one that 
combines two metallurgical properties into a 


single structural unit and makes possible a 


heavier, more rigid roll at lower cost! 

Today we are supplying single and dual metal 
cylindrically shaped castings to an ever increas- 
ing list of progressive equipment builders. 


U.S. PIPE AND 


SPECIAL PRODUCTS DIVISION 


AMERICA’S LARGEST PRODUCER OF CENTRIFUGALLY 





Centrifugal castings may be the answer to your 
problem. In any case, why not find out? Write 
today and tell us what you're up against. We 
may he able to help. 


FOUNDRY CO. 


BURLINGTON, NEW JERSEY 


CAST FERROUS METAL PRODUCTS IN TUBULAR FORM 





NEW FOLDERS 


‘illustrating and describing 
the latest modern innovations in 


Metallurgical Laboratory Equipment 
compiled by 
BUEHLER LTD. 


America’s most popular authority 
on Precision Built Instruments for 


the most exacting metallurgist 


Coutent: 


e ILLUSTRATIONS of perfected designs 
of Metallurgical Laboratory 
Equipment ana Relative 


Accessories 


e COMPREHENSIVE SPECIFICATIONS of all 
illustrated equipment 

e SAMPLES of Polishing Cloths and 
Abrasives 


e AUTHORITATIVE RECOMMENDATIONS of 
available equipment for every 


metallurgical testing requirement 


Don” miss receiving these inform 


ative folders! 
All free, simply for the asking 


Fill in and mail coupon below and 
your folders will be sent to you 
mmediately 


Buckler Ltd 


METALLURGICAL APPARATUS 
165 WEST WACKER DRIVE 
CHICAGO 1, ILLINOIS 


BUEHLER LTD. 16s w. wacker prive + cHicAGo 1, ILLINOIS 
Please send the following folders . . . 

] Polishing Cloths and Abrasives [J Electro Polisher 
] Test Specimens and Microscopes [_] Polishing Machines 
Surfacers and Grinders (_) Cut-Off Machines 
Diamet Hyprez [] Fine Grinding Machines 

NAME 

COMPANY 

ADORESS 


city 
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YOUR FORGING OUTPUT 


with FINKL Qeereched and Jempered DIE BLOCKS 


GET MORE FORGINGS PER BLOCK because of built-in durability, the result of over 70 years experience 
Mo-lyb-die Processed Die Blocks, FX, CUPRODIE, DURODI, and SHELL-DIE are fur 


Four types of 


nished in suitable temper ranges. This ideal range of perfectly balanced hot work die steel 
analyses and various proper tempers, covers the vast majority of die block requirements 
Through extensive research in the heat treatment of the four types of steels, Fink! brings 
out the best possible physical and structural properties. These include deeper hardness pene 
tration, with uniformity of hardness at cach level, toughness, resistance to heat checking, 
washing, and freedom from brittleness 
Remember Finkl for more forgings per impression and more impressions per die. Fink! 


Sales Engineers are well qualified to recommend the proper die block for your particular job 


Write for the 24 page free booklet on “Fink! Quenched and Tempered Die Biocks". it 
tells about each of the four types of steel, how to select the right one for your job, how 
to make your dies last longer, and many other interesting and helpful facts. Send your 
name, company name, address, and your position. The booklet will be mailed promptly. 


A. FINKL « SONS CO. ° 


2011 SOUTHPORT AVENUE - CHICAGO 14, ILLINOIS 


DIE BLOCKS AND INSERT e PIST an en: AND RAM 


A A 


Ow &f . . ANKSHAFT 
EASTERN WARE 


INDUSTRIAL STEEL, INC. FINKL STEEL PRODUCTS OF CALIFORNIA 
250 Bent Street, Cambridge 41. Ma 900 Santa Fe Ay nN 
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CLEANER ‘‘BRIGHT ANNEALING’’— FASTER AND AT LOWER COST 


wirn DPe Highs Vaewun 


ARTS annealed in high vacuum essories, and complete assemb! 
come trom the annealing furnace every high vacuum metallurgic: 


oxtde fiim f Inch « 


This I 


ibsence of surface film its opening new tul 


ree ready to use irmaces start with the 


e model shown above n operation 


opportunities to reduce costs by elim they reach an ultimate vacuum of 


| 


10 mm. Hg and maintain a tempera 


A tube-end 


yw permits observation of the 


inating the need for expensive, tume 


consuming Cleaning techniques and to of 1100° ¢ viewing 


improve quality by insuring closer con wind 


trol of mechanical properties furnace interior at any time 


DPi, pioneer in high vacuum, makes DPi high vacuum engineers are 


ind supphes high vacuum pumps, ac prepared to provide you with detailed 


VACUUM EQUIPMENT DEPARTMENT 


DISTILLATION PRODUCTS cacdacorrces 


753 RIDGE ROAD WEST, ROCHESTER 3, N. Y. 
Division of Eastman Kodck Company 


INU ATA 


Distillers of Oil-Soluble Vitamins and Other Concentrates 
for Science and Industry; Manufacturers of High Vacuum Equipment. 
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HIGH VACUUM RESEARCH 


AND ENGINEERING 

















Finer 


STRIP STEELS 


FOR You IN J945Q! 








OVER 50 YEARS 


IN IP STEELS 


Specialization, in the fundamental Superior 
way, extends throughout our plant facilities, our 
research and our manufacturing techniques 

to the sole end of producing finer strip steels 
for our customers. Our new plant installations, 
—including the Hot Mill shown above, cold 
rolling mills, and strip handling and storing 
facilities—signify faster, better service over a 
wider market range. e Let us detail the benefits 


to you of Superior specialization! 








CORPORATION 


CARNEGIE PENNSYLVANIA 


GAS CARBURIZING 
TRAYS 


ta Tudustry! » 


The design of gas carburizing trays and 
fixtures to obtain maximum service life 
requires a thorough knowledge and under- 
standing of 


@ the effect of temperature differentials 
of each application 


effect of black body conditions of 
each specific loading. 


effect of square corners and small radii. 
effect of unequal sections 


effect of cooling rates in the mold, the 
furnace, and the quench tank 

plus a complete knowledge of foundry 
techniques to obtain the highest qual 


ity castings 


Hundreds of trays are being used by 
industries with unnecessary designed-in self- 
fatiguing stresses which are costing the con 
sumer thousands of dollars per year through 


decreased service life 
If you are interested in lower heat-hour 


costs, call an ACCOLOY ENGINEER for an 
honest analysis of your problem There is no WE MAKE MUFFLES RETORTS BELTS CHAIN 


obligation on your part ROLLER RAILS CARBURIZING BOXES SALT POTS 


ALLOY ENG/NEER/ING & CASTING COMPANY 


WEAT RESISTANT CASTINGS ALLOY CASTING CO. (pivision) 


CHAMPAIGN, ILLINOIS 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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A YEAR MACHINES! 


A study of typical plants where Spencer Turbo-Compressors have 
been in use ten years or more shows less than one dollar per year 
per machine for spare parts. 


The centrifugal design with wide clearances, low peripheral speeds 
and only two bearings to lubricate is partly responsible for this record. 


Original test efficiencies are maintained for the life of the machine. 
Power is used only in proportion to the load—and efficiencies are 
high at all loads. 


Spencer Turbos have been the preference in heat treating for many 
years. “Other uses’ however have been increasing rapidly. Here 
are some of the special services that are being rendered by 


GAS BOOSTERS VENTILATION 
PENCER 
s Atmos Gas Producer AND COOLING 


Scale Blowing 
TURBOS ae +d Glass Cooling 
remixing Equipment j 
AGITATION : aaa 


Electro Plating GAS ENGINE 
Flotation Testin MISCELLANEOUS 
ASK FOR THESE BULLETINS 9 Glass Blowing 


Sewage Super-chargin ; : 
TECHNICAL BULLETIN No. 126 Neos eee eh Tes Plate Curtin 
DATA BOOK No. 107 
GAS BOOSTERS No. 109 
FOUR BEARING No. 110 Spencer Turbos are standard in capacities from 35 to 20,000 cu. 
BLAST GATES No, 122 ft.; '/s to 800 H.P.; 8 oz. to 10 Ibs. Four bearing, gas tight; single and 
FOUNDRIES No. 112 multi-stage. 


PE N c ER THE SPENCER TURBINE COMPANY « HARTFORD 6, CONN. 


JRBU- COMPRESSORS 
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For AMERICA’S LABORATORIES... 





A New, Completely Direct-Reading 
Analytical Balance... 


THE ie 


BALANCE 


weighs in one-third the time 


required by the usual balance 


Its control knobs are manipulated 
to select built-in weights. Correspond- 
ing figures appear on the direct 


reading scale 


Weights under 100 milligrams are 


indicated automatically 
The Gram-atic Balance weighs Fast (20 second weighing) 


samples up to 200 grams and has : Eliminates all weight 
constant sensitivity throughout this : hendling 


entire range Beam under constant load 


For /115 and 230 volt 50-60 cycle One-scale reading 
A. ¢ #895.00 each. Constant sensitivity 
Weighs below 100 milligrams 


automatically 





Entire weight of sample 
is read on direct-reading 





indicator 


~~ 
Write for Folder No. 4P 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC CO. g EIMER ano AMEND 


Pittsburgh (19), Pa. 
St. Louis |3), Mo. New -York (14), New York 
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rb LAG: Toot Life 


1. Design each tool carefully to perform its job, con- 
sidering fully all known factors which influence 
tool life. 


2. Select tool steel of the correct chemical analysis 
with the best combination of properties for each tool 
or die. 


3. Follow heat-treatment recommendations exactly. 
Use lots of care in hardening and tempering. Avoid 
excessive decarburization. 


4. Establish grinding techniques that produce the 
ideal surface finish for the intended service, free 
from grinding cracks. 


If you have not been following these four steps 
religiously, do so and you'll increase too! life. 


Bethlehem Stee! Company, Publications Department 
Bethlehem, Pa 


Please send me a copy of your new booklet describing: 
(_) Carbon and Corbon- Vanadium Tool Steels [_] Hot-Work Tool Steels 
(_] Of and Air-Hordening Tool Steels [_] High-Speed Tool Steels 
(_} Shock-Resisting Tool Steels () Teo! Stee! Selector 
Check the booklets you with to receive) 
Nome 
Company 
Compeny Address 
City 


It's not a simple formula. Tool design must take 
many factors into consideration. Grinding procedure, 
too, is a variable that is seldom easy to perfect. 
But follow these four steps, and you're headed for 
better performance and longer life. And we can help 
you when it comes to selecting the right tool steel. 
Heat-treatment technique is another vital step 
where one of our technical men can put his finger on 
the spot that may be causing trouble. All of our tool- 
steel contact metallurgists are experienced tool 
hardeners, and they've helped to solve a variety 
of problems involving tool design and grinding. 
Whether it’s technical assistance or fine tool steels 
you need, call on Bethlehem. In our mill depot we 
carry ample stocks of carbon, oil- and air-hardening 
grades .. . shock-resisting, hot-work and high-speed 
steels. Just call the nearest Bethlehem sales office or 
tool-steel distributor for complete information. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


On the Pacific Coast Bethlehem products 
are sold by 
Bethlehem Pacific Coast Steel Corporation 


pert EHEM 
SFLEL 


Export Distributor 
Bethlehem Stee! Export Corporation 





' 
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Bi eeetti didi 
ves,\i1's Yoloy 


For a LIGHTER, TOUGHER 
STRONGER Fire Ladder 


SEAGRAVE builds the ladder 
of its fire truck entirely of Yoloy 
because this high-tensile, low- 
alloy, nickel-copper steel is extra 
strong and durable. Yoloy per- 
mits lighter, more rigid construc- 
tion, making possible smoother 
hydraulic operation of the ladder. 
Also, with so much dead weight 
eliminated, operation is faster. 

Yoloy stands the abuse of ex- 
treme temperatures and shock, as 
well as resists corrosion and abra- 
sion. It helps reduce maintenance 
and extends equipment life. 

Let our representative tell you 
how you, too, can use Yoloy pro- 
fitably in your products. 


Truck and ladder fabricated by The 

Seagrave Corp., Columbus, Ohio; 

Yoloytubing forladder furnished 

by Van Huffel Tube Corp., 
Warren, Ohio. 


oe 
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THE YOUNGSTOWN SHEET AND TUBE COMPANY “r= o¥ces  Yousosiows 1 Ons 


Manufacturers of Carbon, Alloy and Yolov!Steel Export Office. 5f Fifth Avenue, New York 


SHEETS PLATES WIRE ELECTROLYTIC TIN PLATE COKE TIN PLATE RAILROAD TRACK SPIES 
CONDUIT PIPE AND TUBULAR PRODUCTS BARS te) 8). COLD FINISHED CARBON AND ALLOY BARS 
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175 TONS’ 


ata Time 


A good cook knows that proper mixing and 
controlled temperature are essential for a 
tasty finished product. By the same token, 
proper mixing and controlled temperatures 
under Metallurgical supervision are essen- 
tials in producing fine steel. Wisconsin Steel 
follows this procedure in “‘mixing’’ 175 ton 
lots of high quality steel. 

For further details we suggest that you 
contact our sales and metallurgical staffs, 
whose one purpose is service to you—our 
customers. 


& The werage 


WISCONSIN STEEL COMPANY, Affiliate of 
INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue @ Chicago 1, Illinois 


WISCONSIN STEEL 
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A Digest of the Production, Properties. and Uses of Steels and Other Metals 


Published by Electro Metallurgical Division, Union Carbide and Carbon Corporation, 30 East 42nd Street. 
New York 17, N. Y. + In Canada: Electro Metallurgical Company of Canada, Limited. Welland, Ontario 


How SILICOMANGANESE Saves Furnace 0-8" 'sscss 


Lower Carbon Content 


Time... Produces Better, Cleaner Steel o"s:"sssc.0""%S.c% 


standard ferromanganese. Therefore, the 


carbon-oxygen reaction in the bath can be 





stopped earlier when silix manganese 15s 


mount of oxyge quilibrium with 
sep Rp Pall, aye ' used for blocking. Heats can be blocked at 


Silicomanyan used by the steel in given amount of silicon is lower in iron hiok , , 1 : 
dustry a rnace bl * and deoxidizer ilicon-manganese alloys than it is in plair — om ad S$ and hence lower oxy 
ind al nang additions iron-silicon alloys, as shown in Fig. | gen contents, and the amount of deoxidation 


The cleans e f steel dk required is less 
pend largely on how has been Less Inclusions, Cleaner Steel 
deoxidized. Deoxidati © greatly influ | 
cm the phy ie rth ot teel for 
rolling and by en ib n. Sil 


1 addition to lowering the oxygen con 
tent ilicomanganese has a specifically 
beneficial effect on inclusions. The inclu 


2 ms in a steel depe nd in large part on how 
und it h ved to be low the carbon content (or how high the 
deoxidizer th ilicon xvgen content) is before blocking. The 
manganese alloys added separately. Thi lower the carbon, the dirtier the final steel 
combination alloy contains silicon and man almost regardless of the subsequent leoxida 
ganese in the correct proportion (approxi tion treatment. Since silicomanganese has a 
mately 1 to 3 to be most effective in low carbon content, it is not necessary to 
reducing the oxygen content of the bath t drive the carbon as low (or make the oxygen 
a low ke vel The use f ilicomangane . ‘Ss high as when high carbon or standard 
produce cle inner steel ves turnace time fe rr 


: Charging 
omanganese is used, so that the final in me hows 

’ ‘ r mae pen? ar a Tier via 
and gives high alloy recovery for manganes steel is cleaner and has better working prop I 


erties. The improved cleanliness resulting Saves Furnace Time 
from silicomanganese is usually noticeabk 


additions 


Because # the advantages outlined 


) 
silicomanganese can save as much as 20 


Gets More Oxygen Out of Bath in higher carbon steels, but is outstanding 


When silicoma wanese is u ed for block in steels below 0.25 per cent « urbon where minutes per me It im the 
ing ind deoxidation, the combined effect inclusions and surface defects are a vital alk teat anf 
of silicon and manganese lowers the oxy prot lem and where the time saved by block 
gen content t a ore legree than silicor ing ata higher carbon level i sigmihcant 
one. This is ¢ the fact that the For Producing Engineering Stools 
“4 Fast Solubility In Bath Silicomanganese is al 


idditions of mangane 


pr xluction of pen 
rbon teel in even 


greater saving in time can be realized 


w-Ca 





° 
°° 
$ 


Because of the high concentration 


woduUuctio# t eng yineecring 
active elements in silicomanganese, les pes . 
( 0 to 0.50 per cent rix 
time is required to effect solution of thi aaa rege 
i) | 1 When manganese or other 
illoy than when equivalent amounts of sili 
mium 
n and manyane sw ate used cpar ately in 


the form of ferrosilicon and ferr manganese 


° 
2 
o 


For ex ample mpa e these tym al ana 

vses of silicomanganese, standard ferroman : ; 7" 
" } tl sual r very t Ss manganest will 

ganese, and 0 per cent ferrosilicon 


SILICON * OS% MANGANESE Stondord 50”, 
a. — ae Metallurgical Service Avattaiste 
genese, % = icon, %, Ask to have one of o etallurgists call 
Manganese 80 -- d explain m 
Silicon content of metal, per cent Silicon 50 licomanganese 


Carbon - xidizer. He will be 
Iron, approx is f Evecrromet 


illoy contains 65 to 


ind Is avail ble 





Oxygen content of metai, per cent 








iL 
000 o's o 


From this it can be se 
t ihcomangane “ uld 
f silicon and 6 
unts of sili 
— 380 Ib 
= a ; ~ 7 it ts 
ee eee ee eee pee S total of 1.210 


v r i trade 
1 
initial deoxidation is accomplishe faster » dissolve 1,000 Ib n 1 o « rbide and b orporation 
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An example of Salmonella Typhosa Bacteria, magnified 30,000X by Electron Microscope. 


Are Bacteria Biting Into Your Profits? 


When bacteria and mold attack lubricants service life of the oils. Dowicides are avail- 


and coolants, causing them to go sour, they able in both oil and water soluble types 


result in expensive production delays and 


Keep bacteria from biting into your profits 
costly material wastes 


Learn more about Dowicides today. Complete 
Now you can prevent these microorganisms laboratory facilities are maintained by Dow 
from producing machine down time and to help solve your problems. Contact your 
wasted materials. Dowicides, Dow's indus nearest sales office or write direct 


trial germicides and fungicides, incorporated THE DOW CHEMICAL COMPANY - MIDLAND. MICHIGAN 
New York ¢ Boston © Philedelphia © Washington © Atlanta 
soluble oil emulsions, will prevent the growth Cleveland ¢ Detroit © Chicago * St. Louis © Houston 


Sen Francisco © Los Angeles © Seatti- 
of bacteria and mold, thus increasing the Dow Chen 


in cutting, grinding, rolling and hydraulic 


ical of Canada, Limited, Toronto, Canada 


* a 
7 
Industrial Germicides and Fungicides 
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REPUBLIC 





3= DILABNSION Yrnauigival Sewie 


‘ combines the extensive experience and coordinate d 
abilities of Republic's Field, Mill and Laboratory 
Metallurgists with the knowledge and skills of your 


own engineers. It has helped guide users of Alloy Steels 
in countless industries to the correct steel and its most 


efhicient usage... IT CAN DO THE SAME FOR YOU. 


Other Republic Products Include Carbon and Stainless Steels —Sheets, Strip, Plates, Pipe, Bars, Wire, 
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save expensive heat treatment 


of this vital washing machine 


A REPORT FROM 
REPUBLIC STEEL’S 


METALLURGICAL FILES When the chief metallurgist of a leading washing 


machine manufacturer found it necessary to im- 
prove a small but vitally important part of his 
company’s product, he did something about it— 
fast. He called for a Republic Alloy Steel Metallurgist to work with him in finding 


a better material which would not increase production costs. 


The part—a segment gear stud—was being made of a standard carbon steel analysis 
and required cyanide hardening to meet necessary physical requirements. This 
type of hardening treatment was both slow and costly . . . rejects were numerous. 
After careful study, it was decided to change to one of Republic's carbon-corrected 


cold drawn alloy steel bar analyses. 


THE RESULT: An ordinary controlled atmosphere furnace treatment replaced 
the expensive cyanide hardening operation . . . cost savings were substantial ... 


rejection losses were effectively reduced. 


Putting the right steel to work in the right place—the full purpose of Republic's 
3-Dimension Metallurgical Service—has helped countless manufacturers in the 
never-ending drive toward higher quality at lower cost. Would you like it to 


do the same for you? Write today to: 


REPUBLIC STEEL CORPORATION ¢ Alloy Steel Division * Massillon, Ohio 


GENERAL OFFICES « CLEVELAND 1, OHIO Export Departmeot: Chrysler Building, New York 17, N.Y. 


ALLOY STEELS 


Pig Iron, Bolts and Nuts, Tubing 
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WEDGE GRIPS 
WITH REPLACEABLE 
LIMIT SWITCH CONTROL ROD FILE 


DOUBLE COLUMN CONSTRUCTION — 
EASY ACCESS & OBSERVATION 


ADJUSTING SCREW 
ENCLOSED 
FOR PROTECTION 


LONG 
HEAD GUIDE 
FOR EXTREME RIGIDITY 


HEAD — 
PUSH BUTTON OPERATED 


LOADING UNIT SEPARATE FROM 
INDICATING AND CONTROL CABINET— 
NO RECOIL TRANSMITTAL 


FOR DEPARTMENT AND ROUTINE 
PRODUCTION TESTING 


The moderate cost of this newest 60,000-Ib. capacity Baldwin-Sonntag 
Universal Testing Machine permits small organizations without a 
laboratory to add inexpensive facilities for production testing. It 
permits larger organizations to install machines in various depart- 
ments, so routine tests can be made without delays or complications 


The Standard 60-H has two scale ranges: 0 to 60,000 Ibs., graduated 
into 100-lb. units, and 0 to 12,000 lbs., graduated into 20-lb. units 
However, any special dual combination of the following ranges can 
be supplied: 3,000, 6,000, 12,000, 30,000, and 60,000 pounds 
Over-all dimensions left to right are $'6"; front to back 2’; height 6’ 


Savings in cost have been made with no reduction in essential 
quality; you will find that many of the appealing features of higher 
priced Baldwin machines have been retained. Major differences are 
in the method of measuring loads in the size of table and in 
certain other faccors that are ordinarily of minor importance. Accu 
facies are guaranteed to be within +1% or within one dial division, 
whichever is greater. This conforms co A.S.T.M. requirements 


@ BALDWIN 


THE BALDWIN-SONNTAG 60-H 


a new low-cost high quality 
universal testing machine 


INCREASED VERTICAL 
SPACE FOR SPECIMENS — 
Ts 1’ TO 18'° TESTING SPACE 


PRECISION GAGES 


} Pe # CONVENIENT CONTROLS 
TOOL— ACCESSORY 
DRAWER 


The illustration indicates some of the many design and performance 
advantages. Added details and prices may be obtained from the 
nearest Baldwin district office. The Baldwin Locomotive Works, 
Philadelphia 42, Pa., U. S. A. Offices: Chicago, Cleveland, Houston, 
New York, Pittsburgh, San Francisco, St. Louis, Washington. In 
Canada: Peacock Brothers, Ltd., Montreal, Quebec 


TESTING HEADQUARTERS 
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MILLIVOLTMETER 
THE PYR-O0-VANE CONTROLLER 


on of high praise are coming in from the field for this latest addition 
to the Brown line of versatile temperature controllers... the millivolt- 
meter controller based on the quick-as-a-flash electronic principle, 


Its outstanding features will help set new standards of performance in 
metal processing, wherever precision and accuracy are processing musts. 
Here are the more important reasons: 


@ Corrective action is instantaneous . . . highly immune to ambient temperature 


worio's provides continuous non-cyclic control, and humidity changes 


LaRects! 


ORGANIZATION Separately enclosed high-resistance gal- eo “} ail-safe F design and thermoc ouple 
FOR ADVANCED 


sseniiaesebenmeannes vanometer, more sensitive and powerful, burn-out feature protect work load 
AND CONTROL reduces maintenance. 
@ Case is universal . . . for flush or sur- 
@ Electronic control unit plugs in . . . is face mounting 


Your local Honeywell engineer is ready to give you more detailed informa- 
tion... and he is as near as your phone. Call him in today, or write for a 
copy of Specification Sheet 112. 


MINNEAPOLIS-HONEYWELL REGULATOR CO 
BROWN INSTRUMENTS DIVISION 
4503 Wayne Ave., Philadelphia 44, Po 


Offices in 77 principel cities of the United Stotes, Canade and throughout the world 


Advanced Instrumentation 


FOR METAL PROCESSING 
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Al LAST! 


6 Temperature Records 
on 1 Circular Chart 


THE UNIQUE 
MULTI-RECORD DYNALOG 





Now you can tighten up your super- 
vision of critical temperatures even 
more... with a Multi-Record Dynalog 
on the job. This advanced electronic 
instrument not only keeps accurate 
records of up to 6 temperatures in 6 
different colors on a single round 
chart. It also makes these records at 
6-second intervals. 


As in all Dynalog Electronic Instru- 
ments, balancing from any measure- 
ment point is entirely stepless and 
continuous. It’s done by means of a 
simple variable capacitor and Dyna- 
poise drive . . . no slidewire, no high 
speed motor, no gears, no battery, no 
standardizing . . . and practically no 
maintenance. Get all the facts about 
this amazing 6-in-1 temperature 
recorder. Send for Bulletin 427. The 
Foxboro Company, 52 Neponset Ave., 
Foxboro, Mass., U. S. A. 


OTHER MONEY-SAVING FEATURES 
© Uses compact, economical, easy-to-file 
circular charts. 
@ Makes comparison of related records eas- 
ier and quicker than ever. 
¢ Number of measurements and correspond- 
ing records easily and quickly changed. 


enon 


*Reg. U.S. Pat. Off 





Avotter FOXBORO FikST |, 
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Using this test chamber with its Kinney 
High Vacuum Pump, engineers are now 
able to create controlled high-altitude 
conditions right in the laboratory. This 
artificial “Heaven on Earth”, designed 
and built by Distillation Products, Inc., 
is a great boon to the aircraft industry. 
It permits precise observation of what 
happens to equipment under the 
extremely low absolute pressures 


encountered miles above the earth. 


ee mm 
a 
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On the production line, too, Kinney 
Pumps are essential to many modern 
products and processes. Vacuum pro- 
duction of light bulbs and electronic 
tubes, vacuum coating of mirrors, 
vacuum dehydration of foods and 
pharmaceuticals — these and many 
other operations rely on the depend- 
able low absolute pressures created 
by Kinney Pumps. For detailed infor- 


mation, write for Bulletin V-45. 


KINNEY MANUFACTURING COMPANY 


3584 WASHINGTON STREET, BOSTON 30, MASS. 


NEW YORK ° CHICAGO ° 


PHILADELPHIA bd LOS ANGELES 


CLEVELAND 


° HOUSTON ° NEW ORLEANS 
SAN FRANCISCO ° SEATTLE 


FOREIGN REPRESENTATIVES 
GENERAL ENGINEERING CO. (RADCLIFFE) LTD. Station Works, Bury Rood, Radcliffe, Lancashire, England 


HORROCKS, ROXBURGH PTY., LTD., Melbourne, C 


Australia 


W. S. THOMAS & TAYLOR PTY., LTD., Johannesburg, Union of Sovth Africa 


NOVELECTRIC, LTD. 


gs BETTER 
gs POSSIBLE 


Making old thin 


Making new this 


Zurich, Switzerland 
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Available in eight Single Stage 
ond two Compound models 
capocities from 13 to 702 cv. ft 
per min. . for pressures down 
to 0.5 micron obs 


KINNEY HIGH VACUUM PUMPS 





Complete Hevi Duty heat-treating 
set-up for small ports. Left to right 
are control panel and Atmo-Gen 
Generator, HDT-5610-CU Furnace, 
Treet-All Furnace, and Temperite 
Furnace. Furnace baffles are made 
of Inconel 


Built with INCONEL .. .to long life at high temperatures 


TRAOt mage 


HEVisBUTY Furnance Equipment 


SOISTEREO UB Pat Ormet 


In the photo above you see a complete 
Hevi Duty heat treating set-up in less 
than nine feet of space. With it, you 
can do most general atmosphere hard- 
ening, tempering, and annealing of 
parts up to approximately 12” long. 
including the treatment of high-speed 
tool steel 

But what you can't see in the photo 
are the extra years of service the man 
ufacturer has built into his products. 
Only time on the job-— your job—will 
reveal those. 

For example: In the Hevi Duty 
Treet-All furnace, the muffle is mad 
of Inconel". In the Hevi Duty Atmo 
Gen Generator, the cracking retort and 
“hot” connections are made of Incone! 


For high-heat applications such as 


THE INTERNATIONAL NICKEL COMPANY, INC. 


these, where temperatures may reach 
2200° F., Inconel is one of the most 
durable metals available to present- 
day designers. Because of its outstand- 
ing performance record and excellent 
cost-to-service ratio, many of the na- 
tion’s leading fabricators have adopted 
workable, weldable Inconel as a stand- 
ard metal for high-temperature equip- 
ment. 

If you are looking for ways to cut 
heat-treating costs, you can't do better 
than to investigate furnace equipment 


made of Inconel! 


For further information about 
conel...or for help with your me 
selection and fabrication problems. . 
write to our Technical Service De- 


partment, 


67 Wall Street, New York 5,N. Y. 
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Rear view of Atmo-Gen Generator 
showing cracking unit and piping 
The generator cracks ommonic 
gas in a heated Inconel retort 
. . . 

The equipment shown on this 
page is manufactured by Hevi 
Duty Electric Co, Milwaukee 1, 
Wisconsin 


EMBLEM .. OF SERVICE 





We found out 
the hard way... 


Just how important 
cutting oils are" 


reports a Midwest Machine Shop Superintendent. 


‘Sure, we knew different operations required different cutting oils 
But it wasn't until we got into real trouble over rejects of one 
tricky part that we called in a Cities Service specialist 

That's when we learned about the complete line of oils available 
for specific applications. Now we don't set up a job without Cities 
Service expert advice on the right type of cutting fluid.” 

On all machining operations requiring cutting fluids, the correct 
tooling and the right type of cutting fluid will help give you these 
extra production benefits: 

* Longer Tool Life + Greater Accuracy 
* Better Finish * Higher Speed Operation 
* Closer Tolerance * Increased Production 
A complete line of Petroleum Products for the Metal Working 


Industry including the following well-known brands: Chillo, Pace- 
maker, Q-T, Sentry, Optimus, etc 


Write for this 


FREE booklet 


. 
Cities Service O11 Co 
ITI E Sixty Wal! Tower. Room 560 
| New York 5, N. Y 


Please send me, without obligatior 
Metal Cutting Fluids 


Name 


Company 


Address 
SERVICE QUALITY PETROLEUM 


PRropuctTs 
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TIME AND 
MONEY SAVING 
SOLUTION 

TO YOUR... 











WIRE CLOTH 














Whether you use wire cloth in the manufac- cision fabricators of a dozen different weaves 
ture of original equipment, or ina processing of wire cloth, we can supply wire cloth for 
operation, the manufacturing facilities and screening, filtering, grading, cleaning or proc- 
experience of two great woven wire producers essing. Wissco and Calwico Wire Cloth is 
are available to save you time and money in made in all commonly used metals to vive 
the fulfillment of your requirements long service under chemical action, corrosion, 
With plants on both the East and West abrasion, moisture or high temperature 
Coasts, The Wickwire Spencer Steel Division If you have questions regarding wire cloth, 
and The California Wire Cloth ¢ orp. are the services of Our engineers are at your dis- 


pioneers in the territories they serve. As pre- posal Just write to our nearest ofhce 


WIiss¢co We Coit CALWICO 


East of the Rockies it’s VAbsiae) or- LWICd in the West 
WICKWIRE SPENCER STEEL | THE CALIFORNIA WIRE CLOTH CORP. 
STERLING ST., CLINTON, MASS. j 1080-—19'™H AVE., OAKLAND, CAL. 


Mid-Continent inquiries should be directed to THE COLORADO FUEL AND IRON CORPORATION, P. 0. Box 1920, Denver 1, Colo. 
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MUFFLES 


( Vor customer's original orders called for a number 
of Nichrome muffles—-each over 50 feet long—for use 
at temperatures approximating 1800°F 


To obtain such exceptionally long muffles, Driver 
Harris engineers proposed that cast Nichrome sections 
be welded together—forming integral the 
lengths required 


units in 


This was an extraordinary procedure—contrary to 
the accepted belief that muffles composed of welded 
sections are unable to perform as efficiently as those 
cast in one piece. However, since these units were 
urgently needed for one of the most important industrial 
undertakings in the country, the customer agreed to the 


cast-and-weld method of construction. 


Ever since their installation several years ago, these 
giant muffles have given complete satisfaction, and their 
dependable performance has led to a repeat order: 
Three more muffies, 
duced 


identical with those initially pro- 


except for an increase in length to 67 feet 


We can offer no better testimony to the efficiency 


and reliability of our casting and welding procedures 
than this. 


Whatever your heat-treating requirements may be, 
send us your specifications 
based long experience, 
specialized knowledge, extensive research and close 


We shall be glad to make 


recommendations upon our 


association with a multitude of practical applications in 
the heat-treating field 


Nichrome and Chromox costings 


are manufactured only by 


Driver-Harris Company 


HARRISON, 


BRANCHES: Chicago, 


NEW 
Clevelond, 


JERSEY 


Detroit los Angeles 


Sen Francisco 


"TM. Reg US Pot OF 





You ANNEALING COVERS 
jor ELEVATOR FURNACES 








New or Replacement Installations for All Furnaces 


If you use or build elevator-type furnaces we 


invite you to take advantage of our twenty years 





experience in fabricating annealing covers. We make 
available to you a wealth of designing and production 


know-how, gained from supplying the majority of the 





nation’s steel mills and many leading foundries with 2 ee) LSS 








covers for their floor-type furnaces. Whether you are ; 
: Top: view of a PSC annealing cover for elevator furnace 
installing new furnaces or need replacement covers let service, ready for shipment. Of chrome-nickel alloy; 6 ft. high 


us send you information how PSC welded alloy anneal- by & ft. by 14 fe; used in 0 cosl-fired mallesblizing furnace 


ing covers shorten heating cycles and cut fuel costs. Below: sketch of furnace and cut-away view of cover installed, 
Light-Weight Annealing Containers and Covers for Every Purpose 

We will furnish covers, to your blue prints, for any covers, baskets, racks, tubes, retorts, etc. Let us furn- 

size or make of elevator furnace, and in any alloy to ish you details as to how PSC light gauge welded 

meet your firing requirements. PSC alloy equipment shortens heating and handling time, 


manufactures a complete line saves fuel, and increases furnace capacity. Send 
of annealing and carburizing boxes, blue prints or write as to your needs. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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IMPACT EXTRUSIONS + ELECTRICAL CONDUCTORS - 


Daininan 
f 28 Rea tae | 
Aaa 


a | Ape He , 
TKK \aliearnnnt Bi 
yn HS 


BEAT GALVANIC CORROSION WITH 


Alcoa Aluminum Fasteners 


No weakened joints or wobbly assemblies when you 
fasten aluminum with Aleoa Aluminum Fasteners! 
They prevent the galvanic corrosion that can result 
when dissimilar metals are used to fasten aluminum; 
resist common corrosion, too—will never red rust- 
streak your product, Costs are surprisingly low. 
Aleoa Fasteners are available from stock with 
Phillips head for fast power driving, or slotted heads; 


in sheet metal, wood and machine serews; standard 


ped ey.\ 


threads in all popular sizes; hex head bolts and nuts; 
cap, castle and wing nuts; washers, solid or tubular 
rivets, and cotter pins. 

Investigate the low cost and sales advantages of 
aluminum fasteners today! Write on your letterhead 
for free samples, specifying the types you'd like, to: 
Amenica, 2135B Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM COMPANY OF 


FASTENERS 


Other Alcoa Products: INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED + WIRE + ROD ~ GAR + TUBING + PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS 
SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS 


+ FASTENERS + FON + ALUMINUM PIGMENTS + 
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MAGNESIUM PRODUCTS 


TENTATIVE HARDENABILITY BANDS 8745 H 


i C 


42 / 50}7%/1.0 35} 9°/ 


ROCKWELL HARDNESS C SCALE 


8 10 12 14 16 18 20 22 24 26 28 30 
DISTANCE FROM QUENCHED END OF SPECIMEN—SIXTEENTHS 


This hardenability chart for 8745 H shows that the Rockwell hardness at a point 
6/16 in, from the quenched end of a Jominy specimen is the same as that found 


at the three-quarter radius of a 1-3/16-in. bar section quenched in agitated oil 


ou, Gate 
ow Y by ordering to Hardenability 


f all H’ 


Bethlehem's proc i 
steels has more than doubled in tl 


luctior distan ron ing all of the popular alloy steel grades. 
¢ last he end-quench Whether you order to hardenabilits 
two years. Progressive buyers of steels whether you use the nventional 
in all industries are now specif g hard n this require listance is ted methods, Bethlehem metallurgists will 
enability bands t ‘ help you with vour analysis, 
This provides wor nt and machining problems 


We make all of the alloy steels listed by 


AISI, as well as special grades 


is top extremes 
quently cause 
bottom extren 


btain the effec 


BETHLEHEM STEEL COMPANY 


For examy BETHLEHEM, PA 


} t | 
quarter radius 


curves for a mildly-agitated oil 


BETHLEHEM ALLOY STEELS 
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Three things every maker of 
hollow cylindrical parts should know 
about TIMKEN’ tubing 


1. Elimmates drilling, saves time and material 


You're half through before you start when you make 
cylindrical parts from Timken" seamless steel tubing 


instead of bar stock. Timken seamless tubing cuts time 


2, Most economical size 


and cost because it eliminates drilling, reduces boring, 
saves scrap and permits faster machining speeds. Finish 


boring is often your first production step. 


assured by our 


(ube engineering service 
X XK 


Our tube engineering service makes even greater 
savings possible because our engineers choose the 


most economical size tube for you. . . and it’s guaran- 


teed to clean up to exacting finished dimensions. This 
tube engineering service is recognized and proved. 


That's why 90% of Timken tubing is bought on this basis. 


3. Superior forged quality 1mproves 


the finished product 


Timken seamless tubing is made by a process that is 
basically a forging operation. Red hot billets are forced 
over piercing points by rolls that work the steel with a 
kneading, spiral action, giving Timken tubes uniform, 
spiral grain flow and refined grain structure. And foot- 


a-second piercing stops heat loss, assures uniform 


YEARS AHEAD— THROUGH EXPERIENCE AND RESEARCH 





quality from one end to the other. Why not get the 
complete story on Timken tubing from our Technical 
Staff? Also ask for a free copy of our informative, 
68-page booklet, “Facilities and Products’. Write The 
limken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: “TIMROSCO", 


TIMIGEN 
f STEEL 
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You can make them better with 
es pt erin | RL 


J8LJALCASER TT 


The original 
Free Machining Cold-Finished 


OPEN HEARTH STEEL IF YOU WANT 


eae Re} » 
. machinability 


. heat treating 
properties 


. high cold-drawn 
physical properties 
SAY 


J&aLJALCASE 


% Available in a range of grades to suit a wide 
variety of applications. 

% Supplied as cold-drawn or cold-drawn-with- 
metallurgical-processing, which includes special 
tempering. 


Typical Jalease analyses are found in the A.L.S.1. 1100 
series. [he usual manganese content is 1.000) to 1.65°; 
J&L, as the originator of these grades, can give you the 
beneht of years of know-how in the making of steel and the 
application ot Jak ase to your particular requirements. 

Some part you are now making can be made better 
from Jalcase with savings in money and time. Write 
us for a copy of “You Can Make Them Better With 


Cold-Finished Jalcase.” 


JALCASE STEEL IS QUALITY CONTROLLED FROM 
OUR OWN MINES THROUGH THE FINISHED PRODUCT. 


Jones & LAUGHLIN STEEL CORPORATION 


From its own raw materials, PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 

J&L manufactur 13 a full ine of 

sasben seal ereducts.eseell o BARS AND SHAPES « STRUCTURAL SHAPES « HOT AND COLD 
certain Products im OTISCOLOY ROLLED STRIP AND SHEETS ¢ TUBULAR, WIRE AND TIN MILL 


and JALLOY (As-tensale steel PRODUCTS «+ *‘PRECISIONBILT’ WIRE ROPE »* COAL CHEMICALS 
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you can 6E SURE.. ie irs 
UW estinghouse 


GAS-FIRED 








FOR THE MAN 


or Evectric | 


WHO CAN'T BE “SOLD” 


Careful buyer? Then, here is help in selecting 
the equipment to do your job best. You see, 
Westinghouse makes both electric and gas- 
fired furnaces, plus the atmosphere equipment 
that may be required. Thus, Westinghouse 
engineers have no favorite type of firing or 
construction to sell. Instead, they study your 
heat-treating problems with a view toward 
recommending the equipment to do your 
job best. 

And you can preview results! A well- 
equipped metallurgical laboratory will sample 
heat-treat your work and demonstrate the mass 
production results you may expect. 


Therm-a-neering. A HEAT AND METALLURGICAL SERVICE THAT 
OFFERS WITHOUT OBLIGATION 


ENGINEERS —Thermal, design and metallurgical engineers to help you study 

your heat-treating problems with a view toward recommending specific heat- 

treating furnaces and atmospheres 

RESEARCH—-A well-equipped metallurgical laboratory in which to run test 

samples to demoostrate the finish, hardness, and metallurgical results that can 
expected on a production basis. 

PROOUCTION—A modern plant devoted entirely to industrial heating. 


EXPERIENCE — Manufacturers of a wide variety of furnaces—both gas and elec- 
tric—and protective atmosphere generators. 
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This unbiased engineering and metallurgical 
service is called Therm-a-neering. It matches 
the equipment to your job . . . provides the 
hundreds of design details that make your heat- 
treat line run smoothly and economically. 

Give Therm-a-neering a chance to help you. 
You won't have to be sold. You'll know why 
it’s best to buy Westinghouse. Call your nearby 
Westinghouse representative for details, or 
write Westinghouse Electric Corporation, 180 
Mercer Street, Meadville, Pa. J-10346 


saab 
A): GAS AND ELECTRIC 
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These are the parts of the patented bottle 
case — produced by modern assembly-line 
methods Into a punch press goes a 
coil of 150S—out comes finished case 
bottoms 


0 seconds 


Two spools of coated steel wire and a coil of 
150S are simultaneously fed into a rolling 

1017 machine to form the body in a completely 
automatic operation 


Metal Carrier Cor out an easily formed case that’s 
poration, Grand strong and durable, that never needs 
Rapids, produces paint, that weighs only 312 pounds 


long-lasting, rust You can profit by converting to 


' lik — + sepesomcger bot 150S, too! It’s the world’s most ver 
te Cases like this at the rate of Om satile aluminum alloy. Today —call 
every six seconds! P 
our nearest sales office for more in- 
By using the new Kaiser Alumi formation. Kaiser Aluminum alloy 
num alloy 1505S in place of 525, they 1505S 1s the exclusive development 
save production steps, slash produc of Kaiser Aluminum & Chemical 
tion costs 4¢ per unit. And they turn Corporation 


Interior bottle divider is formed on a third 
\ 7 pan line f rolling machines and pun 
VU) II) presses. Parts are automatically convey 
| | / } the final assembly line, where the 
J aii 4 terior nest is snapped into the body 


SOLD BY KAISER ALUMINUM & CHEMICAL SALES, IN KAISER BUILDING, OAKLAND 12, CALIF OFFICES IN 
At t Jostor ! go * Cincinnati * Cleveland * Dallas * Denver etroit * Houston * Indianapolis * Kansas ( 
| * New York * Oakland « P! adel pt * Portlar * Roch r_N.Y. * Seattle * Spx 


IcE OAKLAN CALIF I I ° N IBUTORS IN PRI 











*. 
-4 


~ FABRICATED 


CcuT COSTS WITH TESTED BRAZING TRAYS 


If you have experienced bad scaling, broken struction, have been standardized by the 
wires, cracked corners, wire growth or too- manufacturer. They gave 3 times the service 
early disintegration of brazing trays, we life of the other specifications. 

believe the following tests will be of great ; ; ‘ 
interest. A large manufacturer, in coopera- We show above Rolock Brazing Trays... 
tion with Rolock engineers, made a detailed all with flat wire mesh. The “winner” is 
study of copper brazing tray design and Style 1A. Style 1 is light in weight... no top 
materials. Six styles of baskets (4 different bar, but strengthened with corner angle. 
materials, 2 different mesh specifications ) Style 2 has top ring for extra stre ngth. 
were ¢ xposed to electrically heated furnace 


: : Rolock will design and build your Brazing 
temperature of 2050° F. ‘ 


Trays for your specific needs... give you 
Result: Rolock %” x 1/16” flat wire Inconel longer service life, at lower costs...and a 


trays, with riveted “U” binding corner con- better job. Details and Catalog on request 


Offices mm PHILADELPHIA * CLEVELAND © DETROIT © HOUSTON ® INDIANAPOLIS © CHICAGO © ST. LOUIS © LOS ANGELES © MINNEAPOLIS 


ROLOCK INC. + 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 
Easier Operation, Lower Cost 
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This 
High Vacuum 
Furnace... 


may mean far longer life 


for Gas Turbines 


Designed and built by National Research, this new 
high vacuum furnace will be used to explore new 
properties of molybdenum ... may well hold the 
answer to the need for a tougher, more heat resistant 
material for gas turbines. Now at Battelle Memorial 
Institute, it was developed for the Navy Bureau of 
Ordnance under the technical direction of the Applied 
Physics Laboratory of the John Hopkins University. 





This is but one more example of how high vacuum 
equipment is being used to solve research and com- 
mercial metallurgy problems ... to produce purer, 
stronger, better metals. lf you have a problem in heat 
treating, sintering, degassing, bright soldering, metal 
distillation, brazing, thermal reduction, melting or 
casting ... high vacuum may hold the answer. 


As the pioneers in high vacuum 
work, we have unparalleled 
experience to help you with 

} your research ... to 
oe design and build the 
laboratory or commercial 
equipment you need. 
Why not write today! 








NOUSTRIAL RESEARCH 
ELOPMENT 


> cmuanen « coann 
asco = jit aa 
National Research 
Corporation 


Seventy Memorial Drive, Cambridge, Massachusetts 





In the United Kingdom. BRITISH-AMERICAN RESEARCH, LTD. london $.W 7, Englond Glasgow S.W 2, Se 
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Because of its excellent resistance 
to corrosion and wear, Crucible 
Stainless Steel is finding increasing 
application in the metal-finishing 
and metal-products industries. 


hot and cold rolled 


Att 


© 


y 


let’s get down to earth! 


Many users of stainless steel speak so glowingly of it that 


it would seem that there is nothing stainless can’t do, 
Stainless steel is more than one kind of specialty steel... 


itisa complete series of steels for many uses, 


Unless the right stainless analysis is selected, it won't 
do a good job. Crucible, a pioneer in the development of 
stainless steels, offers you the services of an unsurpassed 
staff of metallurgists to help you work out your stainless 


application problem, 


These engineers and metallurgists are freely available 
to you. One word from you puts a back rround of 50 years 
of specialty steel leadk rship at your service. CRUCIBLE 
STEEL COMPANY OF AMERICA, Chrysler Building, 
New York 17, N.Y. 


first name in special purpose steels 


STAINLESS SHEET AND STRIP 


MACHINERY «© SPECIAL PURPOSE «+ STEELS 
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HEAT RESISTING 
Is MISCO fo: ays 


IN ROLLED MILL FORMS 


Sheets Plates — Rounds @ | Piteerienars Meacie Angles. 
Channels LJ Sections ~ wy TTT @) Nuts Welding Rod nS. 


7 


[  ecmanal eau | bier 


rewrmatiom en sey | |" owiien tm wee |  [YpiCal Proven Applications 


| ¢ontaining Chrome and eally useful and 
Nickel will help—but 


| Ink th contin <——amminn | For Heat Resisting mmeys 


has on hand large stocks "BEST fo jo CARBURIZING and | 
rrverr= J ||_CARBO-NITRIDING EQUIPHENT | 























STRONGEST at 1800° F. 


NONE BETTER for 
_ ENAMELING FIXTURES 











——] MOST FLAME RESISTANT 








12 — 25° <a “BEST for ANNEALING TEMPERATURES 
§ — 18 mA en 


0 — 11° + CHEAPEST tor 1IOO'F. SERVICE| 


h deamincdl 








—y GOOD at 2050 in NEUTRAL SALT 








isco 
|..." | YOU NEED OUR MONTHLY STOCK LIST- 


Send for it now and keep informed on Rolled Misco Alloys in stoc 


ROLLED PRODUCTS DIVISION 
Michigan Steel Casting Company 


One of the World's Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 
1998 GUOIN STREET + DETROIT 7, MICHIGAN 
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WILL GET YOU 


N-A-X Alloy Division, Ecorse, Detroit 29, Mich. 
UNIT OF NATIONAL STEEL CORPORATION 


It’s a fact. It’s demonstrated every day, in 
the production of varied parts and products. 
Three tons of N-A-X HIGH-TENSILE steel are 
yielding as many finished units as were 
yielded formerly by four tons of carbon 


sheet steel! 


This “new arithmetic in steel” is in step with 
industry's trend to the use of improved steels. 
When cold-rolled steel was found to be pref- 
erable to hot-rolled for many uses, industry 
substituted cold-rolled for hot in these uses. 
Today, it is equally logical and economical 
to replace simple carbon sheets with low-alloy 


high-tensile. 


N-A-X HIGH-TENSILE makes it possible to 
reduce sections by 25° ...and still provide 
greater strength and durability than can be 
obtained with thicker sections of mild-carbon 
steel! Each ton of N-A-X HIGH-TENSILE steel 
represents a potential 33% increase in finished 
goods. Manufacturers are finding that N-A-x 
HIGH-TENSILE enables them to get 33'% greater 


usefulness out of steel supplies. 


Investigate this great opportunity to make 
each ton of sheet steel go farther ... through 


the superior quality of N-A-X HIGH-TENSILE, 
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Something New has been Added 
for Iron Foundry Use 
— @ 


IRON FOUNDRY 
. FERRO VANADIUM 
ty aj 


arts a remark- 


» Vanadium imp 
ties with no 


proper 


n Foundry Ferr< 


lro 
able im 
sacrifice of mé 
is highly § 


provement in physical 


ychinability 
oluble, 


insuring complete 


The alloy 


diffusion. 


“ } P ia it analyzes: Vanadium 38 to 42% 
PA . e : Silicon 7 to 11% 
Carbon about 1% 





MAKERS OF ALLOYS 
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20 TENINGTON pein ™ “ CorPORATION @) A | 
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Wherev eraccurate temperature measure- 
ment is important to the finished quality 
of work . . . in laboratory analysis or on 
you'll find that 


+ nearly always the pyrometers in use are 


heat treat operations... 


And for good reasons, too. Because 
CHROMEL-ALU MEL 


carries a positive accuracy guarantee 


thermocouple wire 


F., and 
1% from 660° F. and over. It’s highly re- 
sponsive to temperature fluctuations . . . so 


+ 5° F. at temperatures up to 660 


resistant to oxidation that you need not pack 


the protection tube . . . and it maintains its 


For accurate temperature measurement, use meters 


calibrated for Chromel-Alumel! thermocouples 


&* 
CaN 
aa 


calibrated for Hoskins CHROMEL-ALU MEL 


thermocouple alloys. 


fine accuracy over longer periods of time 
than any other base metal thermocouple 
material. So if you're responsible for accurate 
temperature measurement, better check your 
pyrometers to make sure they're properly 
calibrated, then specify couples by name... 
CHROMEL-ALUMEL thermocouples. Avail- 
able through your instrument manufacturer 
or pyrometer service company. 

PS-And while you're at it complete 
your chain of accuracy with CHROMEL- 
ALUMEL “extension” 


wires of identical compositions for both 


leads. For, by using 


couples and leads, you eliminate all possibil- 


ity of “cold-end" errors. 


Complete technical information is contained in our Catalog 39-R... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LtaAWwTtOn AVE 


NEW YORK . Cle 


West Coost Representotives in 
ln onedea 
» 


Wolter Metal Pr 


DET® iT HIGAWN 


VELAND . 


tle, Sen Francis 


itd w ore . 


chel-chromium resistance alloy that first made electrical heating practical 
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RM 1169: Symbol of Success 


RM 1169 is the mixture number of Norton Company's MAG- 
NORITE cement which has proved so successful for lining high 


frequency induction furnaces for high melting non-ferrous alloys. 


RM 1169 cement is a coarse grained mixture consisting of 
electrically fused magnesia grains plus enough ceramic binder 


to insure dense packing when it is rammed dry into the furnace. 


RM 1169 MAGNORITE cement is chemically suitable for melting 
high temperature non-ferrous alloys. It has the physical proper- 
ties for a lining of strength and long life. RM 1169 matures at 
1150° C. (2100° F.). Its maximum use temperature is 1800° C. 
(3250° F.). 


There is a Norton Refractory Cement for every non-ferrous 

melting operation. A Norton Refractories Engineer will be glad 
to specify the correct cements for your furnaces. You may 
obtain a free booklet describing Norton Refractory cements 


and their applications by writing for catalog No. 863. 


NORTON COMPANY 


Worcester 6, Massachusetts 


Veetal Progress: Page 180 





Metal 


1950 
Vol. 57, No. 2 


February 


Editor 


Ernest E. Thum 


Associate Editor 


Taylor Lyman 


Consulting Editors 


Adolph Bregman 


Harold J. Roast 


Copyright, 1950, by AmMeRica 
Soctery ror METALS ) l 
Ave., Cleveland 3, Ohi ibli 
monthly; subscription $7.50 a year 
in U.S. and Canada; foreign $10.50 
Single copies $1.5 Entered as 
second-class matter, Feb. 7, 1921, at 
the post office at Cleveland, under 
the Act of March 3, 1879 The 
AMERICAN SOcIETY FoR METALS is 
not responsible for statements or 
opinions printed in this publicat 

. Requests for change in address 
should include old address of t 
subscriber; numbers missing due t 
‘change in address annot be 
replaced ...claims for undelivered 
copies must be made within ¢ d iys 


Progress 


The Magazine for Metallurgical Engineers 


Table of Contents 


Technical Articles 
Effects of Quenching and Tempering on Residual Stresses 
in Steel 
by A. I Boegehold 
The Multiple Uses of Platinum Metals 
by F Carter 
Scovill’s New Mill for Rolling Brass Strip 
by Harold J. Roast 
Nickel and Chromium Plating Compared 
by Jerome L. Bleiweis 
Effect of 1150° F. Aging on Cr-Mo Steel Castings 
(2.5 to 9% Cr) 
by N. A. Zeigler and W. L. Meinhart 
Phe Organization of Iron and Steel Research in France 
by G. Delbart 
Brazing and Welding Methods for Subassemblies 
by P. H. Brotzman, Lawrence Jacobsmeyer, J. N. Woolrich 
5s. ™M Spice 
Critical Points by the Editor 
Big Bombers; Heavy Construction; Can You Weld It’; Small 
Craft; Welded Chemical F« uipment; Heat Treating Large Vessels; 
Los Angeles Industrial V etropolis; Extra Deep Drawing of Steel 
Mohammed and the Mountain 


Biographical Appreciation 
Arthur Eldridge Focke 


Correspondence 
Wrought Iron Made 70 Years Ago 
by Carl W. Muhlenbruch 
Immersion Thermocouple in French Steel Plant 
by R. J. Castro 
Rapid Determination of Susceptibility of Aluminum Alloys 
to Intererystalline Corrosion 
by Hugh L. Logan 
Some Experiments on Beryllium Steels 
by Michael G. Corson 


{bstracts and Reviews 
Cold Welding 


Abstracted from Transactions, British Welding Research Associa 

tion, and Journal of Metals 
Cobalt 

A review of “Cobalt 
Lithium 

Abstracted from Report No. 25, British Intelligence Survey« 
Carbon-Beryllium Steels 

Abstracted from Berg- und Huttenmanische Monatshefte 
Pitanium 

Abstracted from Report No 
Small Gas Turbine 

Abstracted from The Engineer 
Metal-Oxide Parts for Turbine Blades 

Abstracted from Industrial Bulletin of Arthur D. Little, Ine 
Brazing Metals to Nonmetals 

Abstracted from Technical Report No. 104, Research Laboratory 

of Electronics, Massachusetts Institute of Technology 


. by Roland S. Young 


5, British Intelligence 


~urvey. 


Departments 
Data Sheet Metallographie Tee hnique for Steel; Action of 
Miscellaneous Etchants 212-B 
Personals 220, 222, 224, 226 
Engineering Digest of New Products 229, 230, 232, 234, 235, 236 
Manufacturers’ Literature 236-A, 236-B 
Advertisers’ Index 268 


Published by 


THE AMERICAN SOCIETY FOR METALS 


February, 1950; Page 181 











This Book Exposes 
Hazards, in Alloy Buying 


Shows how to 





Control Quality—Eliminate Failures 


It's true that you may go on specifying and buying alloy 


steel for years without a slip. Without getting the wrong 
specification, Without an alloy failure 
But it s equally true that one alloy looks just like an 


other and there are plenty of chances for error before an 
illoy steel shipment reaches you 


his book shows you how to guard against alloy error 


RYERSON 
STEEL 


j EPH T. RYER N A SON, IN ° 8 
PHILADELPHIA ere NCINNAT LEVELAN 


CHICA MILW AUKEE 


How to overcome the hazards caused by errors anywhere 


along the line. It explains the steps you can take your- 


self and the steps we take to protect you 
If you haven’t received your copy of this helpful book, 


How to Specify and Buy Alloy Steel with Confidence” 
we urge you to send for it today 


and may we suggest 


| Ryerson for alloy steel of certified quality. 


MAIL TO NEAREST RYERSON PLANT 


Please send me, without obligation, your new Ryerson book- 


let, “How To Specify and Buy Alloy Steel.” 6 


NAME 
COMPANY 


CITY STATE 
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Some Effects of Quenching and Tempering 


on Residual Stresses in Steel 


By A. L. Boegehold 
Heed, Metallurgy Department 
Research Laboratories Division 
General Motors Corp., Detroit 


An annual feature of the Detroit @ chapter is The 
its Woodside Lecture. In the most recent of these 
Past-President Boegehold discussed the general sub- 
ject of test bar results versus tests on components. 
Residual stresses get into this comparison as easily 
as they get into quenched steel. Although tempering 
is the standard remedy for relieving stresses, it does 
not necessarily improve the stress pattern. 
instance, Mr. Boegehold shows that the surface of 
a l-in. round of 4130 was in compression after 
quenching, but in tension after tempering at 900° F. 
This article concerns residual stress in cylindrical 
specimens. A later installment will deal with cor- 


relation between test bars and automotive parts. 


N RECENT YEARS much emphasis has been 

placed on the testing of hardened steels in sizes 
that will transform to martensite throughout the 
entire cross section. Such tests are necessary to 
determine limiting values of the conventional 
mechanical properties. They are designed to min- 
imize the complicating effects of microstructure; 
incidentally, they minimize the effects of residual 
stresses. In small-diameter test bars the harden- 
ing reaction is usually completed throughout the 
bar with so little time lag that the volume increase 
on hardening takes place quite uniformly through- 
out the section and only small localized stresses 
are generated. However, when the same steels are 
hardened in larger sections, residual stresses are 
set up as a result of thermul gradients and differ- 


ing degrees of hardening. The pattern 
of these residual stresses depends on 
numerous variables 

origin of quenching stresses 
may be reviewed with the aid of Fig. 1, 
which shows cooling curves for the 
center and surface of a 1-in. round 
quenched in oil. In the absence of 
transformation, length changes are pro- 
portional to temperature changes. It is 
evident, therefore, that after a few 
seconds of quenching the surface has 
contracted much more than the center 
For This causes the surface to stretch and 
the length to shorten. Since the steel 
is incompressible, any shortening as a 
result of the contracting colder envelope 
will be accompanied by an increased 
diameter, which also acts to stretch the 
outer layer. All of this creates, momen- 
tarily, a condition of tension in the outer 
shell and compression in the core 

As cooling continues, the core cools 
through a much greater temperature 
range than the outer shell and reverses 
the transient situation of the first part 
of the cooling. Thus, the core contracts more than 
the outer shell and is placed in tension while the 
outer shell is placed in compression. This is the 
final result of purely thermal changes during 
quenching. All metals in which no transformation 
occurs will behave in a similar manner. 

When steel hardens, however, we have a some 
what different situation, depending on the depth 
to which hardening takes place. At the M, tem- 
perature, shown in the chart at 600° F., austenite 
begins to transform to martensite. This change 
in structure is accompanied by a volume increase 
so that as the temperature continues to decrease 
from A to € through the martensite transforma- 
tion range, the volume or length is no longer pro- 
portional to the temperature; contraction is less 
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than normal, as indicated by the dotted lines in 
Fig. 1. (The dotted lines are intended to indicate 
change in length with time and do not refer to 
the temperature ordinate.) The temperature 
applicable to any point on the dotted line may 
be found by constructing a vertical line from the 
dotted to the solid line and then tracing horizon- 
tally over to the temperature scale. At a point 
on the dotted line directly above the point C on 
the solid line, the volume increase accompanying 
transformation is complete at the surface and 
further contraction will again be proportional to 
temperature; that is, the dotted line resumes 
parallelism with the solid line. The same sort 
of volume increase occurs at ali points between 
surface and center in steels that harden throughout 
the section being quenched. 

It will be seen, then, that the volume increase 
begins near the surface at a time when the sub- 
surface metal is at a much higher temperature 
and is contracting rapidly. Therefore, the length 
changes oppose each other during this phase of 
the cooling. By the time the material near the 
center of the bar reaches the M, temperature, the 
transformation has been completed in the surface 
layers, and the metal near the surface is attempting 
to contract against the expanding interior metal 

This train of events 

s ends with the metal 

1800 at the surface in a 
state of tension 

It should not be 
assumed from this 
description that a 
section hardened to 


Fig. 1 Center and 
Surface Cooling of a 
l-In. Round During Oil 
Dotted lines 
indicate change in length 


a 


, 





Quench. 


ature 


and do not refer to 


the temperature ordinate 


Temper 


@ 
Ss 
o 





the center will invariably have tensile stress at the 
surface. Certain sizes that have been drastically 
quenched, as in water or brine, may arrive at 
room temperature with compressive stress at the 
surface of the piece 

The magnitude of the volume changes occur- 
ring in the martensite range vary, depending on 
the carbon content of the steel; deviation of the 
dotted line from the solid line representing depar- 
ture of length from temperature proportionality 
is less for low-carbon steel than for high-carbon 
steel. In fact, with enough carbon in the steel, 
the dotted line would actually reverse and show 
an increase in length with falling temperature. 
Such an expansion in the interior, occurring while 
the exterior is contracting, would set up tensile 
stress great enough to exceed the yield point. In 
ductile steel the result would be plastic flow and 
In brittle steel the yield 
and tensile strengths are identical, and cracking 


readjustment of stress. 


would occur. With somewhat less internal expan 
sion resulting from a lower carbon content, the 
resultant tensile stress in the surface layers may 
be only slightly less than the yield strength and 
if the steel were not tempered it would be ready 
to yield rv, if brittle, to fracture -— with only 
light stress from externally applied loads 

With increased section size or decreased hard- 
enability, a different result ensues due to lack of 
hardening in some portion of the interior. When 
the interior does not harden, there is no expansion 
to stretch the outer shell; therefore, compressive 
stress is the final state in the outer layers, bal- 
anced by tension in the interior. Here again the 
resultant stress may be almost any amount, 
depending on the relative amounts of the cross 
section occupied by hardened and unhardened 
structures. The highest compressive stress would 
be slightly less than the yield point. A_ higher 
stress would cause plastic flow and, therefore, 
relief of stress. 

Thus it is evident that the surface of a hard- 
ened steel object may contain residual stress of 
any amount between the yield strength in tension 
ind the yield strength in compression 


Effect of Tempering 


Although residual stress resulting from hard- 
ening has been discussed long ago and repeatedly 
in metallurgical publications, the effect of temper- 
ing has not often been considered. Frequently such 
consideration gets no further than a statement that 
tempering progressively decreases residual stresses 
Actually, this well-known generalization is not 
always true. For instance, when retained austenite 
is decomposed during tempering, the resulting 
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Fig. 2 Length Changes During Tempering. (H. Scott 


volume increase opposes the normal tempering 

contraction in much the same way that the volume 

increase during martensite formation opposes 

purely thermal contraction in the quench — with 

significant effects on the pattern of residual stress 
Figure 2, by Howard Scott (Transactions, 

A.S.S.T., Vol. 9, 1926, p. 277), illustrates how 

tempering is responsible for 

shrinkage in steel in amounts 

increasing with temperature and 

at different rates, depending on 

the carbon and alloy contents 

The greater the expansion dur- 

ing hardening, the greater will 

be the contraction during tem 

pering. Figure 2 shows that a 

low-carbon steel contracts only 

).0005 in. per in. of length when 

tempered at 930° F., whereas 


Fig. 3 — Length Changes in Two 
Carbon Toolsteels (Both 0.95% 
Carbon) During Quenching (Q) and 
ifter Tempering at Temperatures 
Shown. Specimens were cylinders 4 
in. long. The annealed condition (A 


is taken as zero. (G. V. Luerssen 


10% C,04%Cr, 
136% W,O16%V 


two high-carbon toolsteels contract 0.0015 in 
per in. at 930° F., and another 0.002 in. per in 
at 750° F Of interest also is the interval 
between 350 and 500° F. where expansion due 
to decomposition of retained austenite occurs 
in varying amounts in the high-carbon steels 

Figure 3, taken from a paper by G. V 
Luerssen (Transactions, A.S.S.T., Vol. 17, 
1930, p. 161) shows length changes on hard 
ening and tempering, as affected by depth of 
hardening, which varied because of austen 
itizing temperature and hardenability. The 
effect of opposing volume changes due to 
thermal gradients and variable depth of hard 
ening is reflected in the net length chang: 
during quenching. 

From Fig. 2 and 3, it is apparent that the 
length changes during both quenching and 
tempering may vary greatly, even in similar 
steels. All changes in dimensions will contrib 
ute to a net state of stress that depends on the 
particular tempering temperature and the con 
dition of stress prior to tempering. Some of 
the possibilities are as follows: 

1. Any piece hardened uniformly through 
out but with the interior in compression and 
the surface in tension will contract uniformly 
during tempering and the residual stresses will 
decrease uniformly. 

2. A different situation occurs when dif 
ferent amounts of martensite exist throughout the 
cross section of the hardened object. For instance 
consider a bar with an unhardened (pearlitic) 
interior rempering will cause no contraction of 
the interior but the hardened shell will contract as 
much as permitted by the unshrinking core. The 
stresses resulting will, of course, depend on the 
condition of stress in the steel before tempering 


’ 
. 
7, Quenched from (550° F 


‘ 


: we’ i 


4, Dia, Quenched from 1430°F 


400 500 A 2 200 00 400 500 
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3. If the hardened piece has the surface in 
compression without any plastic flow having 
occurred, then tempering will progressively 
decrease the compression by shortening the hard- 
ened part until at some tempering temperature no 
residual stress will remain 

4. If the hardened piece has low residual stress 
due to plastic flow in the unhardened zone (or it 
the zone of hardening while it was at some elevated 
temperature) tempering will shorten the hardened 
region and create tensile stress at the surface. 

5. If the hardened piece has the surface in 
tension, due to partial hardening at the center, then 
tempering will first increase the tension, because of 
greater contraction in the more fully hardened outer 
layer, and if the tension becomes greater than the 
yield strength, plastic flow will occur and will 
then decrease the tensile stress at the surface. 


Thus, tempering may cause a change to either 
a more favorable or a less favorable condition of 
residual stress than that produced by hardening 
Since depth of hardening influences the dimen- 
sional changes during tempering and therefore the 
residual stress, the result in any specific example 
is a compromise determined by the relative 
strengths of the hardened and unhardened zones 
in trying to follow the thermal and transforma- 
tional changes A small unhardened core has a 
slight retarding effect, preventing full length 
increase normal to the hardened zone A large 
unhardened core can cause plastic shortening of 
the hardened shell, and a net decrease in length 


Dimensional Changes in 8640 


To obtain some data on changes in fully hard 
ened steel, two 6-in. bars of 8640, 1 in. diameter, 
were heated to the hardening temperature. One 
was oil quenched, the other was air cooled, and 
both were tempered at 1100°1 Measurements 
were made accurately before and after quenching 
and also after tempering 

Ou 
NORMALIZED QUENCHED 
Original length 6.0037 in 


Length as quenched 5.9995 5.9971 


6.0000 in 


Length tempered 1100 5.9994 ». 9907 
Original diamete 1.0008 
Diameter as quenched 1.0005 1.0026 
Diameter as tempered 1.0005 1.0015 
Hardness as quenched R,, 27 R54 


Hardness as tempered R,, 23.5 Re. oo 


The 8640 steel is capable of hardening through 
out a l-in. diameter bar. Oil quenching caused a 
contraction of 0.0029 in., compared with 0.0042 in 
for the normalized bar; therefore, a net increase 
in length of 0.0013 in. can be attributed to hard 
ening. This gain in length is considerably less 
than shown by Luerssen for a *,-in. bar of 0.95 


carbon toolsteel hardened throughout See Fig. 3 
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big. 4 Changes in Carbon and Alloy Steels During 


Tempering ill specimens I in. diameter, 6 in. long* 


on the preceding page Apparently the effect of 
thermal gradients is greater in the larger section 
Che outer layer, cooling and shrinking faster than 
the core, tended to drag the core along with it 
faster than dictated by the temperature of the 
core, thus shortening the core and consequently 
increasing its diameter. This, in turn, increased 
the diameter of the outer layer sufficiently to 
compensate for the volume increase due to hard- 
ening without causing any length increase. The 
shortening, then, was due to thermal gradients, 
not to transformation volume increase. 
Tempering the hardened bar at 1100° F. caused 
it to decrease in length 0.006 in. The air cooled 
bar did not change when tempered. The 0.006-in 
shrinkage of the hardened bar 6 in. long amounts 
to 0.001 in. per in. of length. When this shrink- 
age occurs uniformly throughout a hardened sec- 
tion, no residual stresses arise, but when a section 
having a hardened shell and an unhardened core 
is tempered, the case will stretch as it shrinks 
around the rigid core and, therefore, a stress of 
30,000 psi. in tension will develop in the hardened 
zone for each 0.001 in. per in. of contraction. This 
will be added to the stress present in the hardened 
shell before tempering. 
*For oil quenched 1045, the compressive stresses 
sti ited at 40,000 to 80,000 psi. At 0.040 In. on 
pression scale the stress is estimated at 100,000 
140,000 psi. In order to calculate these stress 
equivalents for 1045, an assumption had to be made 
‘ cerning the shape of the hardness curve below the 
surface of the hardened bar. In the alloy steels the 
hardness gradient is much more gradual and the stress 
gradient would be more nearly a straight line. There- 
fore, the scale of stress versus arc height is different 


the tension side, where 0.010 in. equals 28,000 psi 
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With shallow hardening, the hardened part 
is in compression prior to tempering, so that 
tempering merely reduces residual stress in the 
hardened zone to values approaching zero. When 
a bar hardens almost throughout, the surface may 
be in tension; when through hardening occurs, the 
tension at the surface may be even higher 


Relative Magnitudes of Stresses 


Length changes in hardened bars show the 
presence of residual stresses but do not indicate 
their magnitude or direction. To get some data 
on the latter, 1 and 1%-in. rounds made from 
$340, 1045, 3140, 8640, 5145, 4140 and 1340 were 
split longitudinally after hardening, the pieces 
measured for arching, then tempered at various 
temperatures, and are height measured after each 
tempering. Another set was hardened, tempered 
at 900° F. and then split. The measurements are 
shown in Fig. 4 and 5 

The stress level in hardened bars prior t 
splitting is higher than after splitting; that is 
splitting relieves some of the residual stress 
whether it be tensile or compressive. Therefore 
after tempering, the split pieces show much less 
stress relief than the pieces tempered before split 
ting. Figure 4 deals with the effect of tempering 
on stresses created in hardening 1l-in. diameter bars 
of 1045 and six alloy steels cut longitudinally afte: 
hardening and before tempering All the alloy 
steels showed tension at the surface after harden 
ing, and tempering increased that tension slightly 
because the surface layers were shortened more 
than the layers toward the center 


However, 1045 as hardened had compressive 
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stress at the surface and the magnitude of this 
stress was much greater in the brine quenched 
than in the oil quenched samples During sub 
sequent tempering, shortening of the hardened 
zone progressively released the compressive stress 
at temperatures above 400° F., whereas below 
100° F. decomposition of retained austenite 
resulted in expansion instead of contraction. The 
result from one bar of 1045 that was tempered 
before splitting is indicated by the point marked 
X, showing complete relief of stress and indicating 
the greater effectiveness of the high residual 
stresses in causing creep and consequent stress 

relief during tempering 
Additional tests to determine the effect ol 
section size and hardenability on relief of stresses 
in tempering, when tempering was done prior to 
splitting the bar, are summarized in Fig. 5. The 
vertical bands denoting stress are arranged accord 
ing to the hardenability of the steel, with the 
steel of lowest hardenability plotted at the left 
rwo measurements, one for each half of the split 
bar, determine the stepped appearance of bands 
The residual stress trends from compression 
when hardenability is low) to tension, increasing 
with hardenability. This trend is especially appar 
ent in the 1%2-in. bars. In general, tempering 
for 1 hr. at 900° F. causes a decrease in residual 
stress but usually some stress remains. Note that 
the l-in. bar of 4130 steel showed compressive 
stress at the surface after hardening, but after 
tempering a reversal to tensile stress had occurred 
This is clearly the result of a much greater 
contraction, caused by tempering, in the surface 

layers than in the core 
Although the difference in residual stress is 
great among steels 8640, 5145, 4640 
and 3140, due primarily to differences 
sombomatact in hardenability, it is important to 
remember that the variation in these 


four steels is well within the range 
sion ot 


hardenability that would be en 
| 


countered in a number of heats of 

any one of these steels. This point 

is illustrated in Fig. 6, on the next 

page, which shows the hardenability 

curves for four of the steels in 
| qoute relation to the H band for 3140 steel 
It is evident that as hardenability 
| 


varies from heat to heat of any one 


| 
| 
| 


ression 


Fig. 5 Effect of Bar Diameter and Tem 
pering on Stress Condition. For the 1-in 
°¢ rounds, 0.001 in. of arc height is equiva- 
* 3” lent to 2800 psi.; for the 1Y-in. rounds, 
Temper 0.001 in. is equivalent to 4200 psi. 


« 
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steel, we can expect a decided change in the 
amount and direction of residual stresses in parts 
made from that steel. This variation of residual 
stress as hardenability varies within the H band 
for any alloy steel is probably the largest and 
most serious result of hardenability variation 


Stress Relief and Creep 


Ihe factors affecting the magnitude of residual 
stress during tempering are the creep character 
istics of the steel, the amount of residual stress 
and the temperature. Figure 7 gives the tensile 
strength, yield strength, and stress for 1 and 
0.01° creep in 1 hr. for a carbon steel at various 
subcritical temperatures. At the temperatures in 
question, the modulus of elasticity of steel is about 
15,000,000 psi. Therefore, 0.010 in. per in. elastic 
extension would require 150,000 psi. stress and 
0.0001 in. per in. would require 1500 psi. From 
the curve we see that at 750° F. a stress of 45,000 
psi. will cause 0.010 in. per in. creep in 1 hi 
that is, 45,000 psi. will cause a strain which, if 
elastic, would correspond to a stress of 150.000 
psi As soon as flow occurs, however, the residual 
stress is reduced in proportion to the amount of 
creep. When enough creep has occurred to reduce 
the residual stress to 30,000 psi., that amount of 
stress will cause only 0.0001 in. per in. creep per 
hour; that is, it will relieve only 1500 psi. stress, 
so that at the end of an hour there should be 
28,500 psi. stress If the residual stress is 30,000 
psi. in the hardened piece, tempering for 1 hr. at 
750° F. would also cause 0.0001 in. per in. creep 
or 1500 psi. reduction in residual stress. Follow 
ing this line of reasoning would bring us to the 
conclusion that the residual stress remains at a 
fairly high level when the steel is being tempered 
at 750° 1 


shows that this is not always so, probably because 


However, the experimental evidence 


of the differences in length changes that occur in 


adjacent regions of different hardness, acting to 
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Fig. 7 Strength of Annealed Cast Carbon 
Steel at Elevated Temperatures. (J. J. Kanter) 
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Fig. 8 Yield Strength at Elevated Temperature 


1ugment or oppose the relief of hardening stresses 
Figure 8 gives an idea of the creep in alloy 
The yield 


strengths at elevated temperatures for the three 


steels, as compared with plain carbon 


illoy steels are much higher than for plain 
carbon steels. Therefore, residual stresses in the 
more creep resistant alloy steels are likely to be 
correspondingly higher after tempering than in 
carbon steels with the same stresses as quenched 

Conclusion Unfavorable residual stress may 
be present after tempering and should be deter- 
mined experimentally to be sure that the steel 


is being used to best advantage ~) 
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Critical Points 


By The Editor 


ITHIN recent months THe Epiror was privi- 
leged to inspect manufacturing operations 

on Uncle Sam’s most powerful bombers. One 
whole day he tramped through Convair’s mile-long 
plant in Ft. Worth, Texas, with Frep STANLey, 
research engineer, and gradually acquired an idea 
of the great size of the B-36, there being made 
In Wichita, Kansas, he was shown about by Kevin 
FitzGeERALb of Boeing’s Public Relations on a motor 
tour of the equally large plant just getting the B-47 
under production. This is no place to 

Bi discuss the relative merits of the two 
1g 


ships, even if the essential facts were 
bombers 


known and available for publication 
One can record the visual impression 
that the two bombers are designed for totally dif- 
ferent missions; Convair’s long-range B-36 looks 
something like an outsized “Liberator” bomber 
B-24) of the last war, whereas Boeing's fast B-47 
seems more sleek, with the swept-back, narrow 
thin-edged wings characterizing a jet plane. It is, 
indeed, jet propelled with six engines, whereas the 
B-36 has six pusher-type Pratt & Whitney 
3500-hp. engines plus two pairs of jet engines, one 
at each wing tip, to increase speed during emet! 
gencies. The B-36 is heavily armed, like its World 
War predecessors, with remote-controlled guns 
in retractable blisters; the B-47, like a naval 
destroyer, seems to rely more upon speed for its 
defense and has only three men aboard. Both 
ships have armored, pressurized cabins; the B-36 
has also a pressurized crew compartment near the 
tail, connected with the nose end by a tubular 
manway, 85 ft. long, through which you ride prone 
na little flatear 


A! BOTH these plants, Tur Eprror was 


impressed by the amount of time necessary 
It only 
re-emphasizes the truism that, in war, time is of 
the essence. For example the Wichita plant had 
been entirely cleared of its wartime machinery for 
making “Superforts”, yet it took about a year to 
install the machine tools, build the 
jigs, and recruit the staff to build 
the B-47 Noteworthy to this 
observer was the size of some of the 


to get started on machines of this sort. 


Heavy 
construction 

tools. Quite evidently the sub 
assemblies are made of larger units than ever in 
bending rolls (with superfinished surfaces to avoid 
marring the stock), Hufford stretch-formers occu 
pying the space of a city lot, machines built like 
planers with 8-ft. clearance for taper-milling the 
wing skin (°% in. thick at the fuselage to » in 
at the tip) 

Convair’s B-36 was put on the drawing boards 
in 1941, when it seemed there would be no landing 
fields nearer Germany than Newfoundland. The 
prototype was flown five years later Production 
model No. 1 was delivered in mid-1947. Six years 
seems a long time, but it is a fact that not a single 
American airplane, big or little, saw service in 
World War II that was not on the drawing boards 
before the war started 

At such a completely integrated plant as al 
Ft. Worth, a bewildering variety of metal-working 
operations and metal treatment and finishing 
equipment is necessary Operations are by no 
About half of the 
skin is of magnesium sheet, and engineers have 


means confined to aluminum 


turned to stainless steels for places near the jet 
engines, where temperatures are uncomfortably 
high. Stresses in the B-36’s 163-ft. fuselage a 
evlinder 12% ft. in diameter are carried across 
the bomb-bay area by two heavy trusses, like a 
highway bridge. (The B-47 is principally of 75-S 
alloy and is of semimonocoque construction; the 
main cross member, where the wings join the 
fuselage, is made of two of the heaviest aluminum 
forgings ever, bolted together at the center.) Lots 
of welding is done at Ft. Worth welding of 
magnesium fittings, monel metal heat exchangers 
stainless steel exhaust systems, Cr-Mo steel engine 
mounts. The latter, after quench hardening, are 
tempered in massive cast iron jigs to bring them 
Not the least of the problems in 
materials and design centers in the house-high 
gear for landing such a 100-ton craft at 100 miles 


out unwarped 


an hour To say that at take-off it carries 60 
tons of high-test gasoline in self-sealing tanks may 
not mean as much to the average man as the 
thought that this is enough to drive a Chevrolet 
15 times around the world 
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NE TRICKY joining method was observed 
Outer skin sections of B-36 are fastened to 
dimpled stiffeners by thin sheets of thermoplastic 
resins, good for 2500-psi. shear strength. During 
the mild heating required for setting the adhesive, 
the assembly is covered by a rubber blanket, 
battened down around the edges; a partial vacuum 
establishes the necessary hold-down 

Would 
that our ingenuity had solved the prob- 


pressure very ingenious! 
Can you 


weld it? 


lem of spot welding these big aircraft 
together. To THe Epiror’s way of 
thinking, the metallurgists and welding engineers 
failed in this conspicuous bottleneck. Fitters, 
drillers, countersinkers, riveters, rivet-head tap- 
pers and polishers still swarm over the assembly 
jigs, consuming astronomical numbers of man 
hours of tedious labor, man-hours that could 
poorly be spared in some future emergency. This 
is said with full appreciation of the difficulty of 
welding the heat treated strong alloys, of the great 
amount of study that has been given the problem 
and of some progress toward eventual success 
Nevertheless it is apparent that stationary and 
portable spot welders are not yet reliable enough 
for aeronautical engineers and constructors to use 
on joints of major importance 


ICHITA is diversified in the business of build 

ing aircraft, which includes the small 
Cessna, the medium-small Beechcraft and the huge 
8-47. It would seem that their problems are simi- 
lar in kind, different in magnitude. Costs must 
evidently be scrutinized more closely in 
commercial and private aircraft, yet the 
Small care in building the small ones is so metic 
craft ulous that the private pilot 
and appreciates it can be certain that 

his ship will not fail him 


once he sees 


Labor-saving designs 
are more in evidence. For example, PHIL Koerner, 
assistant metallurgist for Beechcraft, showed some 
magnesium control surfaces, formed hot, of sheet 
thick and stiff enough so no internal bracing is 
needed. Many brazed assemblies are in evidence 
Examples are an oil cooler of aluminum, furnace 
brazed as a unit, and cast iron parts, silver brazed 
together after the graphite on the mating surfaces 
has been removed electrochemically. Korrner is 
also proud of the landing gear cheaper, lighter 
and stronger than before Its main unit is a 
bronze-to-steel combination, brazed with alloy of 
high melting point; this is then machined and 
another attachment brazed on with alloy of lower 
melting point . GeorGe BAUGHMAN, chief proc 
ess engineer for Cessna, told an interesting story 


of postwar conversion. Possessing a complete 





department for machining landing gear for fight- 
ers, it was thought that some business could be 
done in hydraulic cylinders and valves for harvest- 
ing machinery. They found that, while the cylin- 
ders could be made with heavier parts, the machine 
work was just as fussy and practically to the 
Hurdle No. 2: Whereas the 
landing gear cost $200 each, the farmer wanted 
his value for five! 


same tolerances. 


Needless to say, the resulting 
compromise favored the farmer heavily 


INCE St. Louis is a prime center of the chemical 

industry, it was fitting that a visit be made to 
Nooter Corp., which manufactures process equip 
ment. Started in the mid-90’s as a boiler shop 
power plant work “on the site” is still a most 
important activity the progressive founder early 
recognized the importance of brass, bronze, nickel 
ind aluminum for vessels used in refineries, chem- 
ical plants, dairies and breweries 
and adapted them to his fabrica 


Welded 
chemical 
equipment 


tions. Then came the more recent 
stainless steels and higher alloyed 
“Hastelloys”. The sprawling plant 

alongside the Mississippi, shows 
signs of this continuous growth. Welding espe 
cially submerged are, helium shielded arc, and 
atomic hydrogen is the universal joining 
method, and the observer indeed concludes that 
without it one could hardly build many of the 
modern units, whose smooth exteriors often hide 
a maze of tubes, baMes, diaphragms and channels 
Nooter’s 


highly developed 


“metallizing” department is also most 
Originally intended for lining 
steel equipment, abandoned since the advent of 
clad plate, it was resurrected with improved auto- 
matic equipment capable of building up solid 
deposits of any desired thickness. So far most of 
the work has been corrective, in the sense that 
metal has been sprayed on corroded underframes 
of railroad passenger cars operating on seacoast 
lines, for example, or worn metal replaced on jour- 
nals or spiral conveyers. However, the history of 
other metallurgical methods has so often included 
a preliminary phase when it was used on a small 
scale in repair shops before it proved itself compe- 
tent for important manufacturing operations that 
it is possible the spraying of molten metal droplets 
through a protective flame will become the pre- 
ferred way to produce clad or composites in many 
situations In a discussion of the economics 
of clad plate and lined equipment, metallurgist 
Paut DowLinG said that every job was an indi- 
vidual problem, depetiding on the freight charges 
on raw material from mill to fabricator and on 
the completed equipment from fabricator to site, 
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on the relationship between thickness of cladding 
and steel backing, on the specific cost of the alloy 
cladding, on the amount of hand and automatic 
welding needed, and on the necessity of stress 
relieving or desensitizing heat treatments. For 
example, it turned out to be cheaper, in one 
important group of catalytic cracking units for a 
near-by refinery, to line the completed carbon-steel 
shell with Type 405 stainless steel strip, 12-gage 
thick, than to build it of clad plate. The 4-in. 
strip could be easily bent and trimmed to conform 
to the cylindrical, domed, or coned surfaces, and 
welded along the butts with current adjusted so 
as to give about %& in. penetration into the steel 
foundation. (Less penetration meant incomplete 
bonding and tended to leave tiny cracks along the 
bead at the faying surfaces; more penetration 
favored excessive dilution with carbon steel back- 
ing.) Type 405 contains enough aluminum so the 

heat affected zone is not hard; thus the 


completed units needed only a stress 
Heat 


relieving anneal at a moderate tempera- 
ture. .... DOWLING at present is trying 
large to devise quenching apparatus for the 
vessels heavy equipment of stainless steels that 

must be cooled rapidly from stabilizing 
temperatures. Many experiences have proven 


treating 


that more damage than improvement is often given 
a complex structure during a heat treatment speci 
fied in detail by the purchaser — often erroneously 
or even quite unnecessarily. If heat treatment is 
imperative for the alloy best fitted for a given 
service, the inside of a container is the part that 
must resist the corrosive chemicals; obviously, the 
inside should be put into most resistant condition 
by the quickest possible quench; yet the cooling 
water hits the outside of the vessel, and the inside 
cools at a moderate rate. Did you ever think about 
the difficulty of getting a heavy stream of water 
inside such a red-hot vessel, as big as a boxcar, 
and quenching each spot of the inner surface 
uniformly and quickly? 


N SOUTHERN California, THe Eprror was vastly 

pleased with the evident signs of postwar indus 
trial activity, notable examples being concentrated 
at Vernon on the outskirts of Los Angeles. Among 
them is Norris Stamping & Mfg. Co., characterized 
in last August’s Fortune as a “strikingly handsome 
and well-kept plant, making a shamelessly old- 
Highly effi 
cient production lines, worked at 


fashioned success”. 
Los Angeles 


—industrial 
metropolis 


speeds that would please Henry 
Forp, by men whose incentive is a 
generous profit-sharing plan, turn 


out automobile wheels, enameled 


bath tubs and sinks, compressed gas cylinders, 
steel cartridge cases, ammunition containers made 
of aluminum, and a line of stainless steel cooking 
utensils. Especially interesting are these 
shining pots and pans. They are made of Type 302 
stainless steel in one draw. The vapor seal is 
formed and the bead is rolled without anneal from 
a flange which is about C-40 hard. They are 
exceedingly strong and enduring and do not “sea- 
son crack” in an accelerated test if the nickel is 
not allowed to fall below 8.5%. A smooth electro- 
deposit of copper plated on the bottom equalizes 
the temperature turns it into “jewelry” 
workmen call it. 


, as the 


—— was conspicuously successful in_ its 
wartime manufacture of steel cartridge cases 
for Army and Navy (3 in. and larger), the staff 
having solved the multitude of problems in an 
original way, unhampered by tradition (described 
by Frep Arnon, director of research and develop- 
ment, in various contemporary issues of Metal 
Progress). At present this plant is the only pro 
ducer in the United States; a complete production 
line is operated under a Navy con- 
tract to devise even better methods 


Extra deep 
drawing 
of steel 


leading to a stronger product for 
the improved propellent powders 
now in use are tuo much for the con- 
ventional brass cases; the thicker 
steel cases may even require some alloy for uni- 
form hardening response at the breech. At present 
the material is a plain carbon steel. Chemical 
limits are rather close except for carbon, which is 
specified 0.24 to 0.34 (although actually delivered 
with mill analysis selected to 0.28 to 0.30%). Such 
close limits avoid any necessity for adjustment of 
the numerous softening anneals at various stages 
of the cold reduction. Such annealing is done with 
normal atmosphere; the light scale is pickled off 

a necessary operation to roughen the surface 
for “tooth” for lubricant. Lubricant, by the way, 
is plain laundry soap applied as a hot water solu- 
tion, 1 Ib. per gallon. Low-alloy steel, carburized 
and oil hardened, is suitable for punches after 
chromium plating; cemented tungsten carbide is 
used for dies. The finished case is zine plated 
for corrosion resistance. Navy ammunition, in 
addition, is further protected by airtight alumi 
num canisters 


Mohammed and the Mountain 


Sign observed recently in Colorado 


CANON Ciry 
The Home of the Royal Gorge 
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President, American Society for Metals 


{rthur F ldr idge Focke 


A Biographical Appreciation 





IFTY MILLION American boys can't be wrong 

when they contend that the bicycle is here to 
stay. A good part of this contention is based on 
reliability of the familiar chain drive and serves 
is an indirect testimonial to Artuur E. Focke, 
chief metallurgist of the Diamond Chain Co., who 
has been long and intimately concerned with the 
metallurgy of roller chain and with its service 
ability in devices ranging all the way from kiddie 
cars to jumbo-size oil-well drilling systems 

A direct and more specific testimonial comes 
from Guy Watnwricnt, president of Diamond 
Chain: “Arruur Focke has the true scientist's 
unlimited curiosity, combined with the engineer's 
practical approach to day-by-day problems of an 
industry that has to get out a product to live.” 

This introduction establishes our subject in 
his present environment and reveals his technical 
versatility. What steps led to the development of 
this scientist-engineer? 

ArtTHurR EvprivGe Fockre was born in Cleve 
land, June 17, 1904. His father, Francis Antuur 
Fockr, was one of the pioneer engineers in the 
telephone industry. Before the youngster finished 
high school, his family moved to Columbus, where 
he attended Ohio State. In his undergraduate 
work, he became interested in X-ray diffraction 
and stayed at the university for advanced work 
in that field His chosen research project was 
tungsten wire rhis led to an arrangement 
whereby he did the experimental work for his 
thesis at the Cleveland Wire Works of the General 
Electric Co. Zay Jerrries was presiding over the 
Wire Works laboratory at that time and Fock 
continued Jerrries’ study of metallurgical factors 
iffecting the quality of tungsten filaments for 
lamps. After Ohio State granted him the Ph.D 
degree in 1928, the young engineer continued with 
General Electric for a year, working on copper 
tungsten welding electrodes Also, Carboloy was 
just reaching the stage where it could be intro 
duced to the metal fabricating industry, and it 
was Focke’s job to supervise the technical phases 
if transferring this development from research to 
production. As an outcome of his G. E. experience 
he joined P. R. Mallory Co. as chief engineer in 
1929, and in October 1930 became research metal 
lurgist for Diamond Chain in Indianapolis 

ArtHuR Focke’s experience for the last 19 
vears has been typical of many @ members in 
ylants big enough to have multiple metallurgical 
»roblems, but small enough so that a metallurgist 


s not a specialist in just one or two problems 

As chief metallurgist in a mechanical plant 
he spends much time with matters that are often 
considered a part of mechanical engineering. He 
is continually moving back and forth over the 
imaginary boundary between mechanical and 
metallurgical engineering 

The range of this engineering scale may be 
compared to the musical scale, with mechanical 
notes played left-handed in the bass and the more 
difficult metallurgical solos scored in the higher 
reaches of the treble clef. On the octaves of this 
scale, Anrnur Focke has acquired the technique 
of a virtuoso without developing any character 
Whether it be simple 
chords or complex obbligatos, he keeps the melody 


in tune, changing from treble to bass as the score 


istics of the prima donna 


requires and sometimes sharing the music in a 
duet or trio. He likes to improvise here and there 
and throw in grace notes, but there is no breaking 
out into anything so unrestrained as a “jam 
And he has never been known to take 
a three-bar rest! 


session” 


One day Dr. Focke is consulting with the 
design department on wear problems or residual 
stresses; the next day he may be a furnace 
engineer; then there will be a statistical correlation 
of laboratory fatigue testing with the service 
behavior of his favorite product; follows an 
investigation of how tight is a press fit; then a 
conference with the purchasing agent on some 
restrictive specification 

Thus, Focke the metallurgical engineet 
becomes Focke the plant consultant and he 
would probably add Focke the learner 

So it has been for 19 years, a steady process 
of learning about various and sundry engineering 
But that is only half the story. A clue 
to the other half is found in the last line of Dr 
Focke’s biography in “American Men of Science” 


Here are listed his special interests and here we 


problems 


find the entry “metallurgical education”, revealing 
a long and continuing interest in teaching 

When he finished his academic training, 
ArntHur Focke set himself this schedule: five 
vears in industry and then return to university 
teaching. 1928 +5= 1933. In 1933 there was a 
depression and it was unfashionable to leave one’s 
job voluntarily. But a depression did not change 
Dr. Focke’s attitude toward education 

He has satisfied the teaching urge by basic 
educational work in his plant and in the local 
@ chapter In informal discussion groups and 
semiformal courses but never in any formal or 
pedantic way he has unselfishly transferred 


his engineering knowledge and philosophy to 


associates a 
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The Multiple Uses 


By F. E. Carter 
Baker & Co., Inc 
Newark, N. J 


The total amount of platinum metals available 
in this country is only about 13 tons per year, 
but the uses are exceedingly diverse. Consumption 
in 1946 was distributed as follows: jewelry 46%, 
electrical 27°, dental and medical 13°7%, chemical 
10%, other 4%. Some particulars of the various 


applications, especially in industrial processes and 


equipment, are discussed in this article. 


HE “noble metals” comprise silver, gold and the 
platinum metals; these are also known as the 
“precious metals”, particularly in the jewelry 
industry. The chemical and metallurgical indus- 
tries know them as noble metals because of their 
resistance to acids and to atmosphere at elevated 
temperatures 
Gold and silver are among the oldest of known 
metals, having been recovered and used by the 
ancients; on the other hand, the platinum metals 
are quite modern, dating only from the eighteenth 
and nineteenth centuries 
The excellent anti-corrosion properties of plat 
inum led to its first industrial use, namely for 
crucibles and dishes in the laboratory, where it 
supplied a “long-felt want", as the preface writers 
of a modern textbook put it. The curiosity of the 
early nineteenth century chemists led to the dis 
covery that their platinum was not a pure metallic 
element, but actually contained small amounts of 
other closely allied metals; one after another 
iridium, rhodium, palladium, osmium, and ruthe 
nium were isolated and their properties investi 
gated Commercial platinum is platinum from 
which the last traces of these by-metals have not 
been removed. The by-metals can hardly be classed 
as impurities since they have approximately th 
same properties as elementary platinum; indeed 
for some uses, their presence may constitute an 


improvement. However, in many applications it is 


Platinum Metals 


necessary to use the purest platinum 
possible and the chemist has evolved 
methods of completely separating the 
five by-metals from the parent. Platinum 
of purity better than 99.99% is in daily 
industrial use for thermocouples and 
resistance thermometers. 
The by-metals are frequently re- 
joined to the platinum to form useful 
alloys which are, in general, of greater 
industrial value than is the pure metal 
itself. The alloys are harder, have greater 
strength and usually are more corrosion 
resistant; they have higher electrical 
resistivities and lower temperature 
coeflicients of resistance and in some 
instances have improved efficiencies as 
catalysts for certain chemical processes 
Ihe layman probably believes that platinum 
finds its only use in highest class jewelry manu- 
facture; the technical man may feel somewhat 
superior because he knows that, in addition, it is 
useful for laboratory ware. Both are wide of the 
mark, as a short account of the uses of platinum 
in many different fields will show. 

Foodstuffs — The growth of vegetation requires 
nitrogen in the combined state; nature converts 
the clementary nitrogen of the atmosphere int 
assimilable forms by means of bacteria, but nature 
is slow and the world’s population is growing s« 
fast that the chemist had to help the situation by 
speeding up the conversion of nitrogen. This he 
does by synthesizing ammonia by combining nitro 
gen of the air and hydrogen; then he oxidizes this 
ammonia to nitric acid which subsequently pro 
duces the soluble nitrates essential for the growth 
of plants. It is in the process for oxidation of 
ammonia that platinum comes into the picture 
Superficially this oxidation is a simple process 
one volume of ammonia is mixed with nine vol 
umes of air and passed through a few layers of a 
fine-mesh gauze of platinum or platinum-rhodiun 
Fig. 1); the catalytic gauze promotes the reaction 
between the ammonia and the oxygen in the air 
whereby nitrogen oxides are formed; these in turn 
are easily converted to nitric acid and nitrates 
The reaction is exothermic, so the necessary gauze 
temperature of 1470 to 1650° F. is reached without 
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Fig. 1 — Platinum Gauze Catalyst Used in Ammonia 
Oxidation During the Production of Nitric Acid. 
Cylinders are generally used in smaller installations, 


particularly to produce the nitrous gases for the 


chamber process of manufacturing sulphuric acid. 
Large installations use flat pads of gauze 


application of any external heat and it takes place 
with an efficiency approaching 100%. 
Yes indeed, the population of the world would 
be hungrier if platinum were not present to help 
Clothing 
skins for clothing himself; later he learned to leave 


Early man depended on animal 


the skin but took for himself the animal's clothing 
in the shape of wool. Then he found 
he could weave some vegetable prod- 
ucts like flax and cotton into useful 
garments. Finally the chemist cast 
his eyes on the trees and decided he 
would make wearing apparel from 
them. He reduced the trees to wood 
pulp, treated this with chemicals to 
dissolve it and pushed it through the 
tiny holes of a spinneret and into a 
precipitating medium, whereby con- 
tinuous fine filaments are formed 


’ 


Fig. 2 
in the Manufacture of Synthetic Fibers 


Platinum Spinnerets Used 


Hence we have rayon, nylon and many other 


synthetic fibers. The most important factor in the 
process is the spinneret, which must have holes 
absolutely round and uniform in size from one 
hole to the next; it must be made of noncorroding 
material and the holes must be readily cleanable 
by acid or heat. Platinum and its alloys excellently 
fill the bill as a spinneret material and today 
hundreds of thousands of these little cups are 
busily producing the beautiful modern materials 
of clothing and other decorative fabrics (Fig. 2) 

Dentistry — The proportion of the annual 
production of the platinum metals that goes into 
people's mouths is much larger than is generally 
known; the present high state of perfection of 
orthodontia work would not be possible without 
the gold alloys that are strengthened by additions 
of platinum and palladium. Further, many of these 
alloys are white, which is considered esthetically 
Platinum finds much 
use in the form of dead-soft foil for lining dental 


preferable to vellow gold 


cavities, and palladium plays its part in the millions 
of tooth pins in use today 
Medicine 


many of the instruments used by the medical pro 


Platinum metals are present in 
fession. In the X-ray tube platinum is required as 
lead-in material and may be used for the target 
the “hardness” of the tube may be varied by means 
of a palladium appendage which on heating can 
diffuse hydrogen into or out of the X-ray tube as 
desired. Platinum alloys with up to 30% iridium 
make the best hypodermic needles; they can be 
sterilized for re-use by heating, never tarnish and 
are always ready for action Cautery tips are 
made wholly or 

Lighting 


partly of the platinum metals 
The importance of platinum in the 
lighting field is not what it was fifty years ago 
Then, in the earlier days of the electric light bulbs 
each bulb required two short lengths of platinum 
to seal the leads through the glass, as it was the 
only material that had the same coefficient of 
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expansion as glass; also, the earliest filaments were 
of platinum metals. Now, other alloys and other 
glasses have been developed that are suitable fo 
the purpose, so that platinum, fortunately, is not 
required rhe light standard is specified as the 
amount of light emitted from platinum at its melt 
ing point. This and a few other indirect applica 
tions constitute the only residual uses of platinum 
metals in the lighting field today 

Heating Platinum igniters and contacts are 


essential parts of various oil burners, gas lighters 


and the like; actual heaters using platinum depend 


on the catalytic activity of the metal In these 
there is a slow combustion of the fuel on the 
surface of the platinum so that a low, steady 
amount oft heat is continuously developed 

Art Jewelry, which accounts for a large pet 
centage of all platinum sold, need only be men 
tioned, since the use of platinum and of palladium 
Articles 
of cheaper materials are widely electroplated with 


in the best class of jewelry is well known 


rhodium; silver pieces are rendered nontarnishing 
by this process. Chinaware is decorated with 
platinum, and palladium leaf is used for the letter 
ing of book covers and, in place of gold, for the 
edges of the leaves. In photography, platinum and 
palladium prints have been used, although modern 
silver prints leave little to be desired 

Literature This heading is introduced simply 
to mention the use of platinum metals, osmium 
Alt that is written 


by such pens is not literature, and most literature 


and iridium, for tipping of pens 
is penned by a typewriter; nevertheless, the plat 
inum metals are being used for writing and are 
available to anyone who wants to use them 
Science All applications of the platinum 
metals in the construction of delicate instruments 
might be included here. One can mention galva 
nometer suspensions, electrical measuring devices 
of all sorts, special radio tubes, thermocouples and 
resistance thermometers. Above all these comes 
the great field of electrical contacts, in which the 
platinum metals are preferred where absolute 
surety of making contact is required; other mate 
rials eventually become coated with an oxide or 
sulphide, so that, especially with small currents and 
light contact pressure, the circuit is not “made” 


Some types of controlling equipment require 
exceedingly hard contacts and several platinum 
metal alloys are available for this purpose 
Technology Under this broad heading the 
applications of the platinum metals are so numet! 
yuus that only a selection can be made First of 
all, mention must be made of the glass industry 
where platinum and palladium are being used in 
ever-increasing amounts. Molten glass has a very 
severe corrosive action on refractories, which ars 
now being protected by a liner of platinum metals; 
with such protection the life of the furnace, feeder 
ring and orifice is extended many fold. The electro 
chemical industry uses considerable quantities of 
platinum as anode material; it is insoluble unde 
most conditions so that the electrode life and the 
purity of the product are much improved by its use 
The catalytic field is a story in itself. Plat 
inum and palladium catalysts are used for hydro- 
genation and dehydrogenation in many important 
organic chemistry processes; in the inorganic field 
there are the contact sulphuric acid process and 
many more rhe chemical industry is adopting 
more and more the use of rupture disks (Fig. 3 
is the simplest form of safety valve; for handling 
corrosive gases or liquids, platinum is necessary 
The above headings indicate the wide diversity 
1 applications of the platinum metals and thei 
essentiality in many fields It is rather startling 
to realize that the sum total available in a year 
from all sources is only about 13 tons, or a cube 
his 13-ton block 
f metal came in 1948 from the following sources 


1 metal about 4 ft. on each side 


Imported pure metals 
Recovered by refiners 
Reworked material 
Imported crude material 
Domestic production 
It will be seen that we are dependent on 
imports for about two thirds of the platinum metals 
we consume; domestic production, chielly from 
Alaska, is comparatively small and the balance is 
made up by reworking material that has already 
done its job. Fortunately, the platinum metals are 
rather permanent materials and, after refining, can 
again be made available; this is most desirable, 
since it obvious that the world supply must 
be conserved as much as_ possible 
It would be difficult indeed to find a 
substitute for metals that have such 


unique properties i ] 


Fig. 3 Platinum Rupture Disks 
Original flat disk (left); bulged, as 


installed (center); and ruptured 
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By Harold J. Roast 
Consulting Editor for Meta! Progress 
onsuiting Er gineer 


ntrea b 


MEET «a demand tor brass strip precise in 
dimensions and constant in metallurgical prop 
erties, and in heavier and heavier coils, Scovill 
Mfg. Co. has built in Waterbury a $10,000,000 mill 
yperating in straight line. In the words of C. P 
Goss, vice-president, “The new strip mill is the 
ealization of an engineer's dream a production 
ine which organizes, in one straight flow, all the 
‘quipment for producing cold rolled brass, from 
lat metal casting to packaging of the finished strip 
ind sheet.” 

Heart of the new mill is the unique continu 
us casting machine for slabs, described in last 
month's Metal Progress lo one familiar with 
‘conventional brass casting methods, where metal 


melted in batches in relatively small furnaces, is 


Fig. 1 


wr ter yyy 


Scovill’s New Mill for 


Rolling Brass Strip 


poured into tall, narrow slab molds, it is apparent 
that the new scheme at the very outset will avoid 
chemical variations melt to melt, and vertical seg 
regation within the ingot, and thus produce brass 
strip of unexampled chemical and microstructural 
uniformity, end to end and coil to coil lo a 
fabricator of brass articles these advantages mean 
smooth, low-cost output at the highest rates of 
production 

Like every other employer of labor in the 
United States, Scovill Mfg. Co. has long 


steadily mounting wage bill. Its 


faced a 
labor-relations 
history has been an enviable one, there having 
been only two short strikes in the last 30 years 
Good working conditions have been a prime rea- 
son, but in the past an improvement in working 


Delivery and Storage Tables for Breakdown Mill. Note general mechanization in most up-to-date form 
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conditions has often meant an increased payroll 
Over and beyond the gain in quality of the output 
the new mill has therefore been designed to reduc: 
to the minimum the man-hours of labor; this, in 
truth, is absolutely necessary for the sizes and 
weights of the slabs and coils in process. The 
visitor to the mill is struck with the relatively few 
workmen in sight; officials estimate that 70 ol 
the savings in production costs is due to mecha 
nization (the saving of manual labor) in the mill 
and 30 in the continuous casting department 
As is always true when machinery replaces human 


labor, the immediate effect is to reduce employ 


See “Metal Pr 


nuary, 


ment somewhat ‘technological unemployment 


is the term for it However, the resulting 
improvement in product and its introduction int 
new fields will more than make up for temporary 
displacement of man power This has been the 
unvarving result of the “labor saving” devices 
which American industry has utilized since ou 
history began 

A certain degree of flexibility or, rather 
adaptability Which the older brass mills possess 
is sacrificed in the new, mechanized, straight-line 
operation. On the other hand, careful provision 
is made for anticipated changes in market demand 
weight of coils, dimensions of strip, and tempet 
Obviously, a certain large quantity of a= singk 


illov must be produced before furnaces are 


Vetal Progre $8: 


drained and mill controls adjusted rhe econom 
ical minimum for strip is placed at about 100,000 
lb. Furthermore, it will be observed from the 
flow sheet and the subsequent text that all reduc 
tion is by cold rolling. This permits the mill t 
handle leaded brasses, which may represent 20 
f total production (hot rolling requires lead 
below 0.02 , even though principal production 
will be in nonleaded alloys of copper and zin 
notably gilding metal (95 Cu), commercia 
bronze (90% Cu), red brass (85 Cu), cartridg 
brass (70° Cu) and yellow brass (65% Cu By 
the ve nature of continuous operations, it wil 
ot be economical to produce small ton 


es of specialties in the new mill 


Fig. 2 Simplified Flow Sheet 


of Scovill’s Continuous Strip Mil] 
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Breakdown 


\ flow sheet of the mill (Fig. 2), as designed 
by Stone & Webster Engineering Corp., indicates 
the major pieces of equipment and their inter 
relation Preliminary studies continued inter 
mittently for four years along the following lines 

Analysis of production pattern for postwar 

SiIness 
rentative layouts of rolling mill to meet the 
ticipated production requirements 
Estimate of construction cost of new mill 
Production cost study Comparison of esti 

d cost of production in proposed new mill with 
cost of production in existing mill 
Many alternative programs were studied, each 


requiring preliminary plans and estimates. For 


Page 198 





each alternative, exhaustive studies determined 
the most effective bar size, the most efficient 
capacity, speed and other characteristics of the 
rolling mills and their auxiliary equipment 

in. thick by 25 
in. wide by 10%. ft. long and weighing about 2100 


The cast bar, normally 2! 


lb..* is first put through a milling machine to 
round off the four corners, thus eliminating the 
fish-tail spreading at the ends of the rolled bars 
It is then possible to set guides closer during sub 
sequent rolling operations and this tight mechan 
if al control minimizes edgewise camber ol snaking 
of the strip 

Breakdown is in a_ heavy two-high non 
reversing stand built by Farrel-Birmingham Co 
served by roller tables, returns, and bypasses and 
completely mechanized with control from tw: 
desks, one on either side of the stand. Giant clock 
dials mounted on the screwdown mechanism indi 
cate visually the roller openings; in addition 
‘selsyn” units on the entry control desk indicate 
openings of 0.001 in. Power devices for quick roll 
changing are installed In this mill, and its 
annealing furnace operated in correct sequence 
the 2's-in. bar is reduced to 0.40 in. thick and 
correspondingly lengthened Annealing practices 
and furnaces will be de 
scribed in detail in a sub 
sequent article in Metal 
Progress 

As is seen in the gen 
eral view of the mill, Fig. 1, 
the mill has the usual mod 
ern handling equipment 
overhead cranes, roller 
tables (by Mathews Con 
veyer Co.), transfer chains 
turnover cradles, lift trucks, 
all designed to prevent 
damage to finished surfaces 
en route. The vacuum cup 
for handling (Fig. 3) will 
ippeal to many readers as 
unique Handling a one 
ton bar at entrance and 
delivery tables of the break- 
down mill would at first 
sight appear to be quite a 
job. The machine one actu- 
ally sees was made by Wean 
Engineering Co. and com 


prises a series of tentacles 


*Maximum size of bar 
that can be handled in the 
mill is 2% in. thick by 28 in 
wide by 10% ft. long weigh 
ing about 2500 Ib 


breakdown mill 


which reach down, their suction ends press onto 
the bar, a vacuum is established under each, and 
the suction holds the bar while it is being placed 
wherever desired Breaking the vacuum then 
releases the bat rhe octopus behind the tentacles 
is a vacuum line, operating at about half the 
atmospheric pressure. The area inside the rubber 
ring of each tentacle may be 50 sq.in., thus giving 
a lifting capacity of 350 Ib. for each cup. The 
span of each gantry is sufficient to handle partially 


rolled bars up to 64 ft. long. Cups not in action 


at any one lift may be cut off the vacuum line 
either locally or from the control desk 

Bar Surface Milling The original outsicd 
surface of the cast bar is rough and may contain 
rhe rolled bar is first flattened and 


then passed through two large milling machines 


imperfections 


which completely remove the surfaces, both top 
and bottom An opportunity is provided at this 
stage for careful visual inspection Chips are 
removed by suction to an overhead hopper of the 
dual type (to avoid mixing of scrap when alloys 
are being changed 

From the flow sheet, Fig. 2, it will be seen 
that the subsequent equipment in the mill is based 


on cold reduction in two identical four-high mills, 


Fig. 3 Vacuum Cup Gantry, for Handling Bars, Minimizes Possibility 
of Dents and Scratches Arising From Other Mechanical Transfer Devices 
This type of lift is used at both entry and discharge ends of the two-high 
Note milled corners on bars, which prevent fish tail- 


ing during rolling and permit closer setting of guides at roll stands 
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built by United Engineering & Foundry Co. Spac 
ing between work rolls in these mills is kept con- 
stantly uniform by photo-electric controls, which 
compensate for varying temperatures of rolls and 
housings. Coil handling systems, made by Logan 
Co., are highly developed for sure and prompt 
handling, despite variations in width, gage and 
weight. The relative amount of work done on 
each mill will depend on metallurgical and size 
requirements and on the balance of economical 
production for the orders in process. The first 
or “rundown”) mill can produce strip 0.050 in 
thick and uses a Logan upcoiler at the discharge 
end; the second or “finishing” mill has a reel for 
metal down to 0.011 in. thick. Light gages are 
normally given a surface pinch-pass in a third mill, 
noted on the flow sheet as a “Four-High Light 
Gage Finisher”. 

Pickling units are of Metalwash Machinery 
Co.’s completely automatic design. They are about 


150 tt. long, operate at high speed (up to 600 ft 
per min.) and consist of a series of sulphuric acid, 
bichromate, cold water, hot water, and soap solu- 
tion tanks (all utilizing pressure sprays) and a 
final hot air dryer. Final cold rolling for temper 
and surface (either before or after slitting to 
proper width), edge trimming and inspection 
ready the brass for shipment. Various routes, 
depending on width and thickness, can easily be 
taken All roll stands are designed to produce 
exceptionally flat brass strip and sheet, and to 
minimize crown and end-to-end variation. 

Final production can, therefore, be brass plate 
or strip in any thickness below 2 in. down to 
0.010 in., in any width below 28 in. The length 
is, of course, in inverse proportion to the area of 
the strip’s cross section, and the weight in direct 
proportion to finished width. For example, a 
coiled strip 2 in. wide by 0.010 in. thick will be 


more than mile long and weigh about 140 lb. @ 





Nickel and 


By Jerome L. Bleiweis 
Metal Finishing Consultant 
/an Nuys, Calif 


7 USE of hard chromium plating for building 

up worn or otherwise undersize parts is well 
known. Chromium deposits have a hardness of 
from 60 to 70 on the Rockwell C scale and where 
the combination of extreme hardness, excellent 
wear resistance, and low frictional characteristics 
is required, chromium is the best choice. How 
ever, there are several practical difficulties in the 
use of hard chromium 

1. The “throwing power” of chromium plating 
baths (that is, the ability of the bath to cover 
recessed areas as rapidly as areas closer to the 
anodes) is very poor. Throwing power measure 
ments for chromium, determined by the Haring 
cell method, yield results varying from an 
exceptional —15° to lower than —100%, as com 
pared with nickel plating bath values of as high 
as +10 but usually at about 0 rhe more 


negative values indicate poorer throwing power 


Chromium Plating Compared 


In practical operating terms this means that hard 
chromium deposits are considerably thicker on 
areas closer to the anodes than on areas which 
are recessed or farther from the anodes. As a 
consequence, special “conforming” anodes must be 
constructed for each chromium plating job to 
minimize this effect or the deposit thickness must 
be considerably heavier than required, with a 
grinding operation subsequently employed to 
restore dimensions 

2. The current efficiency (ratio of current pro- 
ducing chromium to total current used to produce 
cathodic products) of chromium plating solutions 
is very low. In a solution containing 33.3 oz. per 
gal. of CrO, and 0.33 oz. per gal. of H.SO,, at a 
current density of 288 amp. per sq.ft. and 130° F., 
the current efficiency is 16.4%, and at 144 amp 
per sq.ft. and 130° F. the current efficiency is as 
low as 104 Almost 90% of the current used 
goes toward the evolution of hydrogen. For bright 
nickel, current efficiencies are 95% or higher 

3. Another factor related to the deposition 
rate of chromium is the hexavalent nature of 
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chromium In chromium plating solutions, six 
electrons are required to deposit one atom of 
chromium, whereas only two are required to 
deposit an atom of nickel 

4. The deposition rate of chromium at high 
speeds is 0.001 in. per hr., and frequently it is 
much lower. Nickel may be deposited from 
modern high-speed bright plating baths at rates of 
0.004 in. per hr. or higher. At 75 amp. per sqft 
and 145° F., nickel is deposited at the rate of 0.004 
in. per hr. At 145° F., 0.001 in. of chromium pert 
hr. is deposited at about 350 amp. per sq.ft., and 
it 130° F. about 300 amp. per sqft. is required to 
deposit 0.001 in. per hr 

It is evident from the above that considerable 
economy of operation may be effected by using 
nickel in place of chromium where possible. It is 
ilso evident that power installations need not be 
so large for nickel and that the time required to 
attain the same thickness will be almost five times 
as great for chromium as for nickel. Furthermore 
because of the superior throwing power of nicke! 
plating solutions, less overplating and subsequent 
grinding will be required 

Although nickel deposited from hard nickel 
or bright nickel solutions is not so hard as hard 
chromium, nickel is adequate for many purposes 
bright or hard 
nickel 350 to 500 Vickers and hard chromium 850 
to 1200 Vickers 


Comparative hardness values are 


Conditions of Nickel Plating 


Iwo types of bath may be used for obtaining 
hard nickel deposits 

Hard Nickel Type Nickel sulphate 24 oz 
per gal., ammonium chloride 3.5 oz. per gal., and 


} 


boric acid 4.0 oz. per gal The bath is operated 


it an electrometric pH of 5.0 to 54, temperature 
of 120 to 140°] j 


and current density of 25 to 50 
imp. per sq.ft 

Bright Nickel Type Nickel sulphate 48 oz 
per gal., nickel chloride 8 oz. per gal., boric acid 
»5 oz. per gal., and proprietary brighteners as 
This bath is operated at a pH of 4.0 to 


1.5 for optimum hardness, temperature of 150 to 


directed 


155° F., current density 75 to 100 amp. per sq.ft 

The first bath is specifically for hard nickel 
plating and will produce smooth, dense, but not 
bright plates. The second is a proprietary bright 
nickel plating solution whose use would not be 
limited solely to hard nickel plating. By appro 
priate changes in some of the operating conditions 
this bath may be used for hard nickel or com- 
mercial bright nickel plating. This more expansive 
utility is a factor in its favor over the specifically 


hard nickel type of solution, particularly where a 


combination of commercial bright nickel and hard 
nickel would be required to keep the bath running 
at capacity. The most suitable type of proprietary 
bright nickel to use for hard nickel purposes 
and general-purpose bright nickel too — is the type 
employing a metallic zine brightener plus a sul 
phonic or naphthalene-sulphonic acid derivative 
iddition agent 

At pH values of 4.0 or higher this type of bath 
will yield extremely hard deposits, whereas at a 
pH of less than 3.0, more ductile, 
will be obtained 


softer deposits 
Where a bright nickel plating 
solution is used for deposition of hard nickel, more 
of the embrittling organic and inorganic impurities 
may be tolerated. As a matter of fact, precisels 
those embrittling impurities that users of bright 
nickel go to great lengths to remove in order t 
get softer, more ductile bright nickel deposits, act 
as extra addition agents making for greater hard 
ness where the application is specifically hardness 
or build-up. However, relatively satisfactory hard 


ness control mav be achieved bw control of pH 


Procedure 


Presuming the use of the bright nickel plating 
solution described above, the procedure for plating 
stee!| objects would be as follows 

l Using a heavy-duty alkaline cleaner, clear 

the work cathodically at a tank voltage of about 
rhe cleaning period will be from 30 to 90 sec 
se the potential act the tank ane 
illy for 15 te » See 
se the work in cold ites 
Pickle in 10 to 50 muriatic acid 
Rinse in cold water 

§. Nickel plate 

For the maximum plating rate, the worl 
should be agitated rhis is best accomplished by 
driving the work rod back and forth, parallel or 
perpendicular to the anodes, 30 to 45 eycles per min 

On worn shafts or other uncomplicated shapes 
the plating rate should be calculated, and the 
plating allowed to proceed for that length of time 
during which the correct amount of nickel, or a 
few ten thousandths more than the correct amount 
will be deposited. With experience and proper 
control, an uncanny accuracy can be achieved. It 
has been the author's experience on several occa 
sions, where the application involved was suffi 
ciently flexible, to deposit exactly the required 
thickness with almost no “out of roundness’ 
Where overplating is required, the plate may be 
readily ground or machined to dimensions 

An added, and sometimes desirable, featur: 
ichieved by using bright nickel for build-up pur 
poses is that the decorative quality of the work is 


nhanced. On many parts where several thou 
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sandths of plate of the 
buffed 


This apparently minor detail has frequently 


is applied, the appearance 


plated work very closely resembles highly 
metal 


been very important in the final product 


Applications 


I he re 
nickel 


are numerous for bright 
hard 
Shafts 


In 


applications 
lo 
undersized o1 
be built 


electroforming, bright or dull nickel is frequently 


plating solution provide fairly 


deposits on worn objects 


and rotors may up in this manner 


used after an initial deposit of acid copper 
On complicated shapes, nickel has a particu 
had 


bearing 


larly interesting application. The author has 
to to build 


surfaces of sewing machine shuttles where it was 


occasion use nickel up inner 
practically impossible to get chromium to deposit 
in the recess in which the bearing surface was set 
Frequently on such complicated shapes, even when 
chromium can be deposited, expensive machining 
operations are eliminated by using nickel 

of the 
hardness of bright nickel is in the production of 
that 
For example, a highly polished gold plated buckle 


will be more 


An interesting application making use 


decorative surfaces will not scratch easily 
resistant to scratching if the gold is 
“flashed” over a bright hard nickel undercoat than 
if it the 
nation nickel and chromium deposits may be 
the ol to be 
excessive and where some surface characteristic ot 
Thus a shaft be 
built up by depositing 0.020 in. of nickel the 
0.010 of hard chromium 


Electrodeposits of cither nickel ot 


is deposited directly on brass. Combi 
used 


where amount metal deposited 


1s 
hard chromium is required mas 
on 
diameter followed by in 
chromium 
besides being used for 


increasing dimensions, may 


provide protection against corrosion, particularly 


on steels. For this purpose, nickel is considerably 
superior to chromium. Bright nickel that is plated 
out of modern high-speed baths will be 
at about 0.0005 of 
peel at much 
the othe 
pore-free, until 
thick After this, the 
the formation olf 

to the base metal 

the 


number 


pore tree 


in nickel and will not crack « 


greater thicknesses. Chromium, on 
hand, deposits continuously, though not 
the about 0.00002) in 


ck posit is 


stresses in the ck posil CUUse 
fine cracks which extend down 
This phenomenon becomes more 
the 
with a consequent 

As the 
begins to 
then 


to the already deposited chromium rather 


pronounced as thickness increases eracks 


increase in deere 


ist 
in corrosion resistance 
still 


erin ks; 


plating progresses 
the old 
extend down 
than to 
The thickness required for a 


further, metal bridge overt 


new cracks form and 


the base metal con 
tinuous pore-tree chromium plat 


the 


is considerably 


in excess of corresponding nickel requirement 


Stripping and Replating 


Where the 
ipplicable for chromium is considerably less crit- 
al than 


stripped from steel very easily and with abso- 


replating is necessary procedure 


it the one for nickel. Old chromium 


he 
lutely no attack on the steel by making the chro- 


may 


mium plated piece the anode in almost any alkaline 
at 
sodium 

at 


solution about 6 volts 
ot 


warth 


For example, 6 oz. per 


hydroxide or sodium carbonate, 


ol room temperature, is an inexpensive 


ind easily operated anodic stripping solution for 


chromium plate. Concentrated muriatic acid 


be but 
Nickel, on the other hand, especially 


may 


used too, will etch the steel surface 
where 
the 


aus 


heavy, does not 


A 


deposits are strip as cleanly 


chromium conventional 
for 


» pints per 


does stripping 


solution nickel steel is: sulphuric acid 


The 
at room temperature, the nickel 


gal. and glycerine 1 oz gal 


per 
solution is used 
plated work the anode, and the bath voltage at 6 
rhe etched pitted \ 
simple immersion procedure for stripping nickel 
steel the of fuming nitric acid 
stripping medium Although little etching 
bath, the 


control and hazardous to use 


surface is and 


frequently 


from involves use 


as the 
occurs ina fresh water-free solution 
difficult to 


Nickel will not deposit very 


18 


adherently on a 


previously deposited nickel coating; old plate must 


be completely stripped before replating. However, 


by suitably activating a previously deposited 


be 


stripping 


chromium c¢ 


the old 


oating, more chromium may 


plated 


on coating without complete 


Summary 


fo sum up, the comparative merits of chro 
mium versus bright nickel utilized as hard deposits 
to build 

1. Chromium 


bright 


) 


up worn or undersized parts are 


is considerably harder than 


nickel 


Chromium has a much lower coeflicient of 


nickel 
ot 


friction than bright 
3. Wear resistance 
to that of bright nickel 
1. Bright nickel deposits are far more econom 
ical to apply than chromium deposits 
» The 


five 


chromium is superior 


plating rate for bright nickel is four 
times the chromium plating rate 
6. Throwing power of bright nickel is superior 


! } 


romium throwing power 


ht 


be 


than chromium installations of like capacity 


Brig nickel installations will smallet 


S. Chromium is. stripped isily and 


more ¢ 
nickel 
he 


but nickel requires stripping 


cleanly than bright 


% Chromium may on 


3 


plated sucee ssfully 


chromium 
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Effect of 1150°F. Aging on Cr-Mo 


Steel Castings (2.5 to 9% Cr) 


By N. A. Ziegler 
cod W. L. Meinhart 


( 


rane \ 


AAota 


N THE LAST DECADE there has been a consider- 

able increase in the number of standard alloy 
steels, some “tailored” to meet the demands of a 
That trend 
has also been observed in the high-chromium steels 


single important consumer or industry 
for high-temperature service. Particularly is this 
true of wrought steels For example, Claude | 
Clark, of Timken’s organization, describes in 
Vetal Progress for December 1946) no less than 
six varieties of 5 chromium steels and five 
varieties in the higher range up to 10% chromium 
all being based on different contents of molybde 
num and silicon, with or without titanium of 
columbium to improve weldability. In addition to 
the higher-chromium compositions, considerabl 
quantities of “corrosion resisting” steel containing 
ibout 2! 


Much of the Cr-Mo steel is consumed by petro 


chromium have been manufactured 


leum refineries, and from them has come a demand 
for castings (pipe fittings, valves and pump parts 
which matched the physical and chemical prope 
ties of the wrought material and which could be 
safely welded thereto. In view of the likelihood 
that cast structure and wrought structure would 
have measurable differences, we in Crane Co.'s 
research laboratories have systematically studied 
the Fe-Cr-Mo-C system (and, more recently, that 
system plus nickel up to 2 Rather brief accounts 
f this extensive work have been published by 
the present authors in @ Transactions (Vol. 34 for 
1945, p. 589, and Vol. 37 for 1946, p. 360), con 
fined almost exclusively to room temperature 
mechanical properties of keel blocks and cast 2-in 
Normal 


air quench from 1550° F., draw 


lees after the following heat treatment 
ize from 1750° F 
at 1250°1 The general conclusion was that a 
carbon content of 0.15 to 0.20 


high to mee 


was sufficiently 


the tensile and impact specifications 


/ ebr “wary. 


of the American Petroleum Institute in the 
important chromium-molybdenum analyses,* that 
welded joints in such castings (not preheated 
contained no dangerously hard or corrodible 
transition zones, and that stress relief at 1300°1 
ironed out the hardness variations across the weld 
ilmost completely 

The second Transactions article mentioned 
ibove paralleled the data for these chromium 
molybdenum steels after the addition of nickel 
hese analyses are very interesting metallurgi 
cally, in that the nickel increases the strength 
properties of well-balanced Cr-Mo castings Cheat 
treated as noted above) without reducing ductility 
or impact resistances a feature that is magnified 
as the air-quenching rate is progressively slowed 
down Likewise, the hardness of stress-relieved 
welds (made with standard 5 Cr-Mo electrodes 
is practically the same as the base metal 

rhe above publications related to steels whos: 
history approximated the production heat treat 
Since the 


castings are generally used in high-temperature 


ments of the foundry and fabricator 


service, it is obvious that long stays at operating 


temperatures (up to 1150°T may have a con 


* Two of the common specifications are as follow 


5% Cr 9% Cr 
0.15 to O10 0.15 to 0.20% 
0.20 to 1.25 0.20 to 1.25 
0.45 to 0.75 0.45 to 0.75% 
0.06% ).06% max 
0.05 0.05% max 
40 to 6.0 R.0 to 10% 
0.40 to 0.55 0.75 to 1.50% 


Required mechanical properties for both 


nsile strengtl 
eld point 6F 000 psi. mir 
ngatior » mi 

ct f 


90,000 p mir 


luction of area 
arpy impact (70 
ell hardne 
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siderable effect on the properties even if all 
allowance is made for the well-known sluggish 
microstructural changes in the chromium-molyb 
denum steels. We have had an opportunity to 
investigate this point, and the following notes 
summarize the findings 

Some selected compositions from the two 
series of steels were subjected to a high-tempera- 
ture aging at 1150° F. for 2000 hr Samples were 
air cooled from the aging heat Prior to such 
aging, all of them were heat treated by normal 
izing from 1750° F., air quenching from 1550° 1 
and drawing at 1250° 1 Aved steels were tested 
for tensile properties in standard 0.505-in. diam 
eter, 2-in. gage test bar, and Charpy impact resist 
ance of standard 10-mm. square test bar with a 
keyhole notch. Test data on aged steels thus 
issembled (average values of duplicate tests) are 
recorded in the table in the italic lines 


analyses and similar mechanical properties of the 


Chemical 


identical steels, prior to aging, were borrowed 
from the former two papers and are also included 
is lines set in roman type 


Mechanical Properties 


The table thus contains two sets of test data 
me set in roman type obtained before and the 
ther set in italic type after the high-temperature 
wing treatment at 1150° F., so that direct com 
parisons can be made. Moreover, it represents 
two groups of steels one nickel-free, and the 
ther containing 2 of nickel Each group is 
divided into four chromium levels (2.5°, 5°, 7 
ind 4 Cr) and each chromium level consists of 
three carbon contents (under 0.1°%, about 0.15 
md about 0.30 It also may be noted that the 
same serial numbers have been maintained in the 
table as were used in the two previous publications 

A study of the recorded data indicates that 
high-temperature aging (service) with some few 
‘xceptions reduces breaking strength,* tensile 
strength and yield point This effect is) more 
pronounced in the nickel-bearing steels than in 
the nickel-tree steels. However, in the low-carbon 
nickel-free compositions, these properties are 
ilmost unaffected (Serial No. 7 and 24) or ever 
ire slightly improved (Serial No. 47 and 68 

Proportional limit is reduced in these steels 
when the yield point is reduced considerably (as 
for example, in Serial No. 49, 71, 15 and 33 
In most cases where the vield point is decreased 
nly moderately, particularly in the nickel-bearing 
illoys (as in Serial No. 3, 9, 27 and 36), or even 


increased (Cas in Serial No. 47 and 68), the propor 


tional limit also increases 


*Breaking load divided by area of the fracture 


Elongation and reduction of area are increased 
by high-temperature aging in all of the nickel- 
bearing compositions except two (Serial No. 27 
ind 36 
ductility. In the two lower-chromium, low-carbon 
steels (Serial No. 3 and 12), the increase of the 


both of which have basically very low 


reduction of area after aging is very slight 
Elongation of the steels in the nickel-free set is 
either unaffected or has a tendency to increas 
Serial No. 47 and 49). Reductior 
f area for the same set, on the other hand, is 


except for two 


decreased in all instances but two: Serial No. 5 
ind 71 

Yield ratio in most of the steels is either 
iffected very slightly or is decreased. Only in twe 
instances (Serial No. 47 and 68) did the 2000 hr 
it 1150° F 
ippreciable extent 


increase the vield ratio to a rather 


Hardness, as should be expected, is always 
reduced. Moreover, the loss is more pronounced 
in higher carbon analyses and in nickel-bearing 
compositions, 

Impact tests ol all steels were made al roon 
emperature before and after aging. In addition 
at 25° F. before 
iging and (b) at 1000°F. after aging. For the 
sake of completeness, the subzero and higl 


ill steels were also tested a 


temperature test data are included in the tabk 
However, since no comparison can be made for 
hese properties between unaged versus aged con 
litions, appraisals must be confined to the roon 
emperature impact resistance only. It turns ou 
hat Charpy impact resistance (test samples a 
vom temperature) is either unaffected withi 
xperimental error by high-temperature aging 
r is reduced, in all steels but three (Serial No. 11 


% and 21 


Microstructure 


Metallographic characteristics of these steels 
were discussed rather completely in the previous 
publications. The present study is thus confined 
to four steels only All contain about 5% chro 
inium; two of them are nickel-free, whereas the 
ther two contain about 2 nickel. Both low 


and high-carbon (0.27 t 


arbon (0.07 C max 


C) contents are represented in each set of 
iccompanying micrographs. It is believed that 
they present a fairly representative picture of the 
fTect of aging at 1150°F. on the structura 
haracteristics of all of the steels we have studied 
chromium up to 9 molybdenum up to 1.5 
irbon up to 0.30 nickel up to 2.0 

As should be expected, high-temperature aging 
ilways promoted spheroidization of carbide con 
stituents bevond that degree obtained by drawing 
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Mechanical Properties of Chromium-Molybdenum Steel Castings 


Standard Heat Treatment: Normalize at 1750° F., Air Quench From 1550° F., Draw at 1250° 1 
Properties in Italics Are for Standard Heat Treatment Plus Aging 2000 Hr. at 1150 





CHEMICAI 


TENSILE Propenties Cuanpy Imp 
ANALYSIS* HAnpy IMs 


VICKERS 


Propor- Evonga-| Repuc Harp 


rensite; Yeo | YiIeup NESS 


STR Point Ratio 


1000 


Mo 


TIONAL TION IN TION OF 
Limit 2 IN AREA 


Mo Chromium-Molybdenum Steel Castings Without Nickel 
51/0.02 85.000 53,400 30,500 0.57 1 hO0 , 42.3 70.5 
84.700) 50,300 98.500) 0.57 95000 | 3: 58.0 
0.60°0.14 159,000 | 101,000 70.000 56.700 2 51.0 
121,400} 88,300) 58,500 $2,500 : 34.0 
160,000 | 112.000 80,200 , 64.900 8 48.8 
129,300 | 97,500) 58,800 53 43,500 24.5 35.0 


| 
| 
| 


2% Cr, 0.5 c Mo 
4.88 |0.50;0.02 58,500 34,000 59 | 24,500 
000} 56,000\ 31,300 } 000 
5.13 |0.52)0.15 000 | 106,600 | 82,300 7 100 
300 88,800 59,500 55,500 
200 | 116,600 83.600 r 3.100 
300 14,800 36,000 38 30,000 


Mo 
1.03'0.03 2.000 63.000 36,500 26.500 
°7 600 64.300 57,300 50.500 
1.12'0.17 000 | 107.000 79,300 7 2 800 
500 93.300 47,000 5 38.000 
7.66 |1.08/0.34 000) 117,400 83,300 x 14,400 
300 95,500 47,800 5 500 


> Mo 
1.65!0.02 98.000 66.800 39,500 5 27.500 q 64.0 
97.300 71.300; 69.000 83 56,000 98.5 16.0 
8.78 |1.80'0.14 19.500) 96,300 600 if 47,800 24. 18.3 
500\ 87,400 13,700 ; 46,700 28 $7.5 
9.08 |1.62) 0.26 70,000 | 109,100 78.600 - 65,800 21.: 37.8 
100\ 98,800|\ 34,800 36 | 28,500 28.0 50.5 


, 0.5% Mo, 2% Ni Chromium-Molybdenum- Nickel Steel Castings 
0.5310.05!1.77 2900 88.700 60.600 0.68 48.400 7 : 65.8 
000 77.600 3600 69 59 600 33.5 68.5 
> 81 (0.60'0.09'2 000 | 148,000 | 123.300 83 RR.BO0 45.3 
600 97.000 6,800 79 71.500 y. 62.0 
000 | 165.500 | 124.000 § R00 26.0 
167,500 | 106,800 84.800 75.000 


) 
) 
/ 


196,200 | 116.400) 103.500 R2? ROO 
160.900 86.500 63.500 74 32 500 
245.800 | 151.400 112.500 600 
157.900 | 101.300 79.800 c 000 
188.000 | 159,100 | 127,500 200) 
143.800 | 109.800 84.500 ] 74.000 
Mo, 2% Ni 
1.03:0.06)1 900, 141.800) 109.300 77 59.800 
59. 600 £3,000, 629,500 76 58,500 
1.00}0.12 7 700 | 143,600 | 115.300 81 53.700 
700 | 101,300) 80,000 79 76,000 
7.02 |1.18)6.31)2 200 | 138.750 | 108.000 78 32.000 
900 119.300 992 500 83 5.000 
9% Cr, 1.5% Mo, 2% 
+0 8.96 |1.82!0.05 300 > 133.100) 108.500 RY 7500 a 44.8 29: 1%.) 
900 16,000 65.000 68 50,500 q 56.5 907 90.0 
33 110.88 |1.40' 0.16) 2. 500 | 137.400 | 106.800) 0.78 7.000 49.5 9 2% 14.0 
500 | 104.800 73.300 0.70 50,000 94.5 55.5 22 13.5 
6 8.90 1.40 .0.23 2.12 500 | 136.300 ) 108.500 0.80 68,100 ; 10.0 297 5.0 
5,300 116.300 96 500 0.83 80.000 7.0 96 40 











*Complete analyses contained in articles in Transactions Sulphur 0.030% ; phosphorus 0.030% 
silicon 0.60 to 0.90 manganese 0.45 to 0.80% Breaking load divided by area of the fracture 
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{ll samples etched in nital and magnified 500 diameters. Prior heat treat- 
I 


ment of all samples Normalized at 1750° F., air quenched from 1550° F. 
drawn at 1250° | fging treatment: 2000 hr. at 1150° F., air cooled 


Drawn, Not Aged Aged at 1150° I 


Vominally 5% Cr, 0.5% Mo, 0.02% 


( ( 


Aged at 1150 


Serial No. 30. Nominally 


Serial ) ’ Nominally 5° Gr, OS 
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Segregation as Revealed by Nital; 100 at 1250° F. prior to such aging 


Moreover, in nickel- 
free stecls (Fig. 1 and 2), this process progressed 
further than in the nickel-bearing ones (Fig. 3 
and 4 This is in accord with our previous 
observations and with the remarks by Krivobok 
when discussing our 1946 paper. At that time it 
was pointed out that nickel-bearing steels are 
more sluggish thermally, and more subject to per- 
sistent dendritic segregations than similar compo- 
sitions containing no nickel. The tendency for 
dendritic segregation is particularly well illustrated 
in Fig. 4; segregation was not eliminated by the 
triple heat treatment and persists even after 2000 
hr. aging at 1150°F. Microhardness tests indicate 
that the dark, carbon-rich portions are consider- 
ably harder than the light, carbon-poor ones. This 
difference in hardness is reduced but not elim- 
insted by aging 2000 hr. at 1150° F 


Conclusion 


In conclusion, it might be stated that these 
limited experiments may be of some _ interest 
because the aging temperature of 1150° F. is within 
the range of those frequently used in the oil 
refining processes, and the steels are modifications 
of those used for refinery service. An exposure 
to that temperature over a period of 2000 hr 
resulted in spheroidization of the carbide con- 
stituent, which in turn reduced strength, yield 
point and hardness, particularly in the low-carbon 
compositions. The static, room-temperature ductil- 
itv (particularly reduction of area) and impact 
resistance of most of the nickel-free compositions 
were likewise reduced by the long stay at high 
temperature. Static ductility of the nickel-bearing 
steels, on the other hand, was almost universally 
increased, while the impact resistance usually 
remained unchanged. Comparison of the Charpy 
impact values given in the table for either aged 
or unaged steels with and without nickel indicates 
that the chromium-molybdenum alloys without 
nickel usually give considerably higher results 
when tested at 25°F. or at +70°F., and give 
similar results when tested at 1000° F 

An improvement in properties does not neces- 
sarily mean that nickel-bearing compositions 
should be recommended in preference to the 
nickel-free ones. As we have previously pointed 
out, additions of nickel make steels of this type 
more thermally sluggish This, in turn, may 
present greater problems with regard to cracking 
during heat treating and welding t+ ] 


Fig. 4 Serial No. 18, Nominally 5% Cr, 
0.5% Vo. 2.29, Ni. 0.27% c. Effects of seg- 


regation on microstructure and microhardness 
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The Organization of Iron 


and Steel Research in France 


By G. Delbart 


Virector 
Institut de Recherches 


4 
sint-Germair 


France his, far from eliminating free 
research, will encourage it by opening 
the windows wide to outside influences 

France has a new organization for ferrous metal- by forcing the avoidance of all dogma- 
: tism and by assuring connections for- 
lurgical research, known as the Institut de merly nonexistent 
Recherches de la Sidérurgie (1RSID). Like the Iron research in France began to be 
a! ep? wrganized in 1939 under the sponsorship 
British Iron and Steel Research Association and the Comité des Forges over whi 
the Kaiser Wilhelm Institut fuer Eisenforschung M. de Wendel presided at the time 
: : 4 ' Commissions d’Ingenieurs were created 
in Germany, [RSID will have its own laboratories iy tile comeniiien. Thane: ancindaten 
and will do for the steel industry what private commissions, 14 in number, were com- 
posed of specialists who were united 
companies cannot reasonably undertake alone. The under the chairmanship of one among 
description given here has been extracted from an them, chosen for his particular compe 
: tence. Their goal was to study problems 
article by Mr. Delbart in Revue de Meétallurgie bearing on their specialty, exchang 
pinion, and pool experiments 
These commissions were as follows 
coke, Thomas blast furnaces, blast fur 
S' IENTIF IC ind technical research in the naces other than Thomas, Thomas steelworks 


French iron industry goes back to an early Martin steelworks, electrical steelworks, rolling 
date, and it is necessary only to recall the names mills (East and North 


of Osmond, Heroult, Martin, Charpy, LeChatelier heat treatments 


rolling mills (Central 


Central), heat treatments (East 


L. Guillet and those of a younger generation ind North flat rolled products, steel castings 


Portevin, Chevenard, Chaudron, Perrin and many fuels, and refractory products 


others to be convinced of French vigor and Each of these commissions met several times 


individuality in this branch of metallurgical ind some showed signs of a promising vitality 


research. Sometimes these scholars have made when the war interrupted, and the occupation put 


their discoveries quite alone, of their own initia 1 stop to everything. They were reorganized in 


tive, with limited material means. Often research December 1945, except for the commission on stee] 
has been undertaken and brought to a happy con istings, which was replaced by the recently 
clusion in factory laboratories, and always with rganized Centre Technique de la Fonderie 
the motive of private initiative Georges Grenier became the general secretary ol! 
But, as Louis de Broglie comments “If the these commissions Subjects treated are of a 


great discoveries have often been the work of an technical nature, but technique always poses inci 


individual, the development of their consequences dentally some scientific problems when investiga 


and their application require the coordination ot tion is pushed a little further 


many workers.” Collective research has today The corporate body capable ol helping the 


become a necessity Hence, the decision to create engineering commissions whether by problems 


in institute of ferrous metallurgical research in for laboratory study set by the commissions or by 
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plant research on an industrial scale did not 
exist, but the project of its creation was in the ail 
by 1938, the year when M. Lambert-Ribot, at the 
instigation of M. Portevin, secured from the board 
of directors of the Comité des Forges the financial 
possibility for such an organization, through a tax 
yn iron and steel tonnage. 

Then came the war and the occupation 
Nothing happened until 1943. But a handful ot 
men who kept their confidence in the fate of 
France were preparing for the future. Under 
Aubrun, the Commission 
d'Etudes Scientifiques et Techniques (CEST 
directed at first by M. Taffanel and later by H 
Malcor, commissioned the engineer Jean Rist with 


the sponsorship of J. 


studies relative to creation of a laboratory on iron 
research. Jean Rist accordingly drew up organiza- 
tional plans and rough drafts for the laboratories 
His report was approved; it became the basis for 
actual realization. Jean Rist in 1944 rejoined the 
French forces of the Interior, and was killed the 
2ist of August in a rear-guard action; in memory 
of his creative work and his sacrifice, the name 
f Jean Rist was given, the 19th of June, 1948, 
to the first building of the future laboratories 
of the Institut de Recherches de la Sidérurgte 
IRSID), to be put up at Saint-Germain-en-Laye 


Organizational Plan of IRSID 


According to its organizational plan, IRSID 
is controlled equally by the Ministry of Industry 
and Commerce and by the State Secretariat for 
Economic Affairs. It has a board of directors 
which defines general policy and controls financial 
management. 

Discussion of the general research program 
is by a Conseil Scientifique et Technique (COST), 
presided over by H. Malcor. Subjects for study 
are examined in special commissions, of which the 
main one is the scientific commission, presided 
wer by M. Chevenard, member of the Institute. 

The director, assisted by a scientific coun- 
sellor, Albert Portevin, member of the Institute, 
1dministers, organizes and coordinates. 

Connections with industry are normally guar- 
inteed by the intermediacy of the engineering 
commissions; contacts with the universities, by 
the scientific commission which is composed of 
Naturally, direct 
relations have also been established with industry 


seven university professors. 


and the universities by the various staff members 
of IRSID. 

Outside services comprise: ores, with the test- 
ing station at Saulnes; coke and blast furnace, 
with the bureau at Longwy; and steelworks 


Services are divided, at the moment, as fol 


lows: physics and statistics, metallography and 
mechanical testing, chemistry and physical chem- 
istry, general services (factory workshop — elec- 
trical services, apparatus), administrative and 
accounting, and documentation and library 

Temporary bureaus and laboratories were set 
up on an estate in the province of Saint-Léger, at 
Saint-Germain-en-Laye, taken over by IRSID in 
July of 1946. The laboratories, very limited at 
the moment, will be expanded when the Jean Rist 
building is completed, probably at the end of 1949, 
but will not be fully developed until after the 
completion of the scientific laboratories, which 
will probably be in 1951, 

Outside of its activity proper, IRSID has 
established commissions in common with neigh- 
boring industries, coal mines, the foundry, paint- 
ing (rustproof coating), and in these commissions 
common problems are discussed 


Laboratory Facilities 


IRSID laboratories now being planned with 
the assistance of architect R. Coulon are: 

1. The Jean Rist building: substation, shops 
for melting and fabrication, and laboratories for 
mechanical testing. This building has a floor 
space of 4627 sq.m. [50,000 sq.ft. 

2. The central laboratory, floor space of 8200 
sq.m. [88,000 sq.ft.|, with a wing for chemistry 
and physical chemistry, and another for physics. 
These two wings are connected by a central block 
in which are located the administrative, account- 
ing and documentation services 

Available electrical power will be 1000 kva. 
Personnel of IRSID has now increased to 70 indi- 
viduals and will soon double. Until such time as 
the laboratories are functioning, research work is 
confined to industrial laboratories, advanced engi- 
neering schools, and universities. Among these a 
certain number, known particularly for studies in 
physical metallurgy, have achieved world fame. 
Aside from studies made by R. Perrin, G. Chaud- 
ron, H. Maleor and G. Ranque, relatively few stud- 
ies on chemical equilibrium are found in French 
publications, and this is one branch of study that 
IRSID will encourage 


The French Metallurgical Society 


IRSID does not organize conventions and 
conferences, as do the Iron and Steel Institute 
British) or the Institute del Hierro y del Acero 
Spanish); this is a job undertaken by the 
Société Francaise de Métallurgie Formation of 
this Society was planned, in March 1940, following 


a mission to organize Franco-British cooperation 
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in scientific and metallurgical research. This mis 
sion was composed of A. Portevin, head of the 
mission, and of MM. Chaudron, Chevenard, E 
Dupuy, Nicolau, and Roecard. The idea, let drop 
during the occupation, was taken up again in 1944 
immediately after the liberation 

The Société Francaise de Métallurgie forms a 
connection between scholars and metallurgical 
engineers, encourages researe h, organizes conven 
tions and conferences, and publishes papers in the 
Revue de Métallurgie, founded in 1904 by Henry 
LeChatelier 


The Society is administered by a Council, and 
directed by a Bureau elected by the Council for 
one-year terms, except for the general secretary 
and the treasurer who are elected for three years 

Successive presidents since 1944 have been 
RK. Perrin, A. Portevin, A. Aron, P. Chevenard, P 
Nicolau. 


Connections with the research institutes and 


The general secretary is E. Dupuy. 


technical centers of neighboring industries, already 
established by close collaboration in research on 
subjects of mutual interest, are further encouraged 
by a permanent commission of the Society 6S 





Wrought Iron, Made 70 Years Ago 


PirrsBpuRGH, PA 

\ four-masted schooner, the Minnehaha, was 
built on the Great Lakes in 1880, and wrecked lo 
years later. The damaged hull had been half sub 
merged in sand and water ever since the wreck 
About a year ago, part of the wreckage broke loos: 
and washed ashore. The wrought iron deck spikes 
and pins that had held the heavier floor members 
together were found to be in excellent state of 
preservation, both inside and outside of the wood 

rhe writer made some physical tests on a few 
of the metal pieces. No well-defined yield point 
was observed for any of the specimens; in tensile 
strength, all but one conformed to current A.S.T.M 


specifications for refined iron bars 


DIMENSIONS PENSILI ELONGATIO 


SHAPI IN STRENGTH IN 2 IN 
Spike 0.42x 0.42 in 50,600 psi 25.0 
Spike 0.52x0.51 10.500 17.0 
Spike 0.39x 0.39 53,000 18.5 
Pin 0.81 in. dia 64,900 18.! 


Metallurgical and chemical analyses of one ot 
the spikes were made at the metallurgical lab 
oratory of A. M. Byers Co. in Pittsburgh 
carbon, 0.020 


Analysis 
of drillings gave 0.012 manga 


nese, 0.274 phosphorus, 0.040 sulphur, 0.190 
silicon, and 3.04 of slag. In comparison with 
modern wrought iron, the phosphorus was high 
Cant W. MUHLENBRUCH 
Assoc. Prof. of Civil Engineering 
arnegie Institute of Technology 


Correspondence 


Immersion Thermocouple in 


French Steel Plant 


Uaine (Savoie), France 
The following brief notes on temperature 
ineasurement may be of interest in connection 
Vetal Progress 
for April 1949) describing the Ugine-Perrin pros 


with Professor Portevin’s article 


ess of steelmaking, as used in our plant 

For more than two years we have been using 
the quick-immersion platinum platinum-rhodium 
thermocouple to measure the temperature of the 
molten steel in the Ugine-Perrin process Phe 
thermocouple is contained in a steel tube, which is 
At this 
point, a thin quartz protection tube is fitted. The 


water-cooled down to the terminal elbow 


terminal elbow is insulated with small annular 
lirebricks 
\fter the couple has been immersed in the 
molten steel for 15 to 20 sec., the temperature is 
recorded on a large lighted dial in full view, and 
ilso near the main control panel, where an 
iutomatic recorder of high accuracy and quick 
response registers the time-temperature curves 
rhe thermocouples are calibrated from time 
to time by means of a palladium wire having a 
melting point of exactly 1550° ¢ 2822° F The 
thermocouple was developed at Ugine, comme 
cially available couples being unsatisfactory fo 
our needs 
R. J. Castro 
f Research Laboratoric 
Acieries d’Uginge 
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Rapid Determination of Susceptibility of 
Aluminum Alloys to Intercrystalline 
Corrosion 


WASHINGTON, D. 

In order to determine whether specimens ol 
24S-T3 aluminum alloy are susceptible to inter- 
crystalline corrosion, they are generally immersed 
in a solution of sodium chloride and hydrogen 
peroxide as described in Army-Navy Aeronautical 
Specification AN-QQ-H-186a. This specification 
requires metallographic examination after immer 
sion periods of 6 hi 

It was found some years ago that the time 
required could be reduced by an electrolytic pro 
cedure to 30 min. or less. The new procedure 
has been discussed with other investigators, but. 
so far as the author knows, has not been described 
in print. Details are as follows: 

The specimen to be tested is made the anod 
in a normal NaCl solution. The cathode may bi 
nother piece of 24S-T3 sheet of suitable size 
rhe current density is not critical but should be 
adjusted by rheostat to 0.5 to 2 amperes per sq.in 
of surface of the sample tested. After 15 to 30 
min, the specimen is removed from the solution 
and mounted for microscopic examination as 
described in the specification 

The top micrograph in the accompanying 
group shows severe intercrystalline corrosion in 
248-T4 alloy, cooled from solution heat treatment 
in still air and subsequently tested as above for 
30> min The middle micrograph shows sever 
intercrystalline corrosion in a duplicate specimen 
given the same heat treatment but subsequently 
immersed for 24 hr. in the conventional NaCl 
H.O, solution 

The bottom view shows general corrosive 
ittack and a pit in a third specimen quenched in 
cold water at 60° F. from the solution heat treat 
ment temperature and subsequently made the 
anode in the NaCl solution. Corrosive attack (by 
the electrolytic method) on material immune to 
intererystalline corrosion is more general over 
the surface of the specimen and there is less 
pitting than was usually found on specimens 
immersed in the NaCl+H,O, solution 

In other experiments the method has been 
found to check the results obtained by the older, 
more time-consuming methods on other alloys of 
the duralumin type and the aluminum-zin 
magnesium-copper alloys 

HuGu L. LoGaN 
Metallurgist 
il Bureau of Standard 


Corroded Specimens of 245-1 4 After Testing. Top is a 
susceptible sample after 30 min. electrolytic attack, and 
middle is a duplicate after 24 hr. in NaCl+ HQ, solu- 
tion. Bottom is an immune sample after electrolytic 


attack. {ll specimens unetched and magnified 100 > 


Some Experiments on Beryllium Steels 


New York City 
About eight years ago I was asked to investi 
gate the possibility that quenched beryllium steels 
might be somewhat stronger than ordinary carbon 
steels when tempered at the same temperatur 
Also that we might find a good nitriding alloy 
rhe idea behind the work may be stated briefly 
Tempering reduces the hardness of steels and 
the lowering must be quite substantial (tempered 
at a high temperature) in order to go beyond the 
range in which temper brittleness develops. Now 
if the quenched steel carried in solid solution som 
thing that would precipitate at 500 to 1100° F. with 


out coalescing, this secondary precipitation might 
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balance the loss of hardness on tempering. Bery! 
lium, which hardens nickel, cobalt and copper 
enormously, might do the same in steel. 

The steels were made in 15-lb. batches in a 
high-frequency furnace at Rensselaer Polytechnic 
Institute. Carbon contents were 0.3, 0.6 and 0.9%, 
each matched with the same amount of beryllium 
Carbon analyses showed the expected amounts; 
beryllium analyses were not made, but spectro- 
grams showed the proper increases in line density. 

Five series of steels (each containing the nine 
C-Be combinations mentioned) were prepared, dif- 
fering in their content of the usual alloying ele- 
ments. Series No. 1 contained none of these except 
the minimum amount of manganese and silicon o1 
aluminum needed to obtain solid ingots and insure 
forgeability; series No. 2 carried 2% manganese 
series No. 3 had 2% nickel; series No. 4 had 2% 
chromium; series No. 5 contained 5% tungsten 
This high content of tungsten was deemed neces- 
sary due to its high atomic weight.) 

All ingots except those containing maximum 
amounts of both carbon and beryllium were quite 
forgeable at 2100°F. and were reduced from 2.5 
x2.5 in. to 0.9x0.9-in. bars, which were machined 
to 0.8-in. rounds and quenched in oil from 1800° F 
This temperature was chosen in order to insure 
complete austenitizing and to obtain large grains 
for easy micro-examination. Then some samples 
were tempered at 1100°F. and others brought up 
to 1800° F. again and allowed to cool in the furnace 

Our hopes concerning resistance to softening 
during tempering did not materialize.* Alloys with 
0.33 and 0.67% added beryllium did not yield hard 
nesses different from analogous steels containing 
no beryllium. Those containing more than 0.67‘ 
were decidedly inferior (and inclined to rust) 

Some interesting microstructures of these 
steels were photographed by R. Zillman and V. M 
rzvetkov of the metallographic laboratory of 
Stevens Institute of Technology Although the 
micrographs shown in the adjoining column can- 
not be interpreted fully without some further data 
preferably X-ray), they are included here for 
comparison. None of the alloys could be homog 
enized by fairly long heating at 1700° I 

While no one, in the present state of metal 
lurgy, is entitled to pass a final judgment on any 
alloy system, I consider it fairly certain that the 
possibility of discovering unusually good proper 
ties is remote in the iron-beryllium-carbon system 

MicHaer. G. Corson 
Consulting Metallurgist 

*Eprrorn’s Nore: Recent Austrian work, abstracted 
on p. 254, indicates that beryllium steels quenched 
from 1920° F. are more resistant to softening tha 


carbon steels of the same carbon content 


Quenched from 1700” F. 


Tempered at 1000° F. 


Vominal Composition: 0.3% C, 1% Be 


Quenched from 1700° F. 


Area near edge of bar, 
nowing heavy segregation 


0.3% C. 1% 
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Tempered at 1000° F. 


Same sample, area 
ear center of bar 


Precipitatior s 
occurred in both phases 


1/1 micrographs at 400 > 





You Can Save 


TIME... MONEY... TROUBLE 


with 


CAST NICKEL ALLOY STEELS 


A fundamental difference exists between alloy steel 


castings and those of plain carbon steel ... 


The unmatched combination of properties avail- 
able in nickel alloy steels, cast to shape, assures 
superior performance, greater dependability and 
lower ultimate cost. 


MEET EXACTING REQUIREMENTS 


Engineering requirements often call for castings 
with properties that are attainable only by heat treat- 
ment. Since castings are generally complex shapes 
and frequently vary in section thickness, simple nor- 
malizing treatments are often practiced. When 
quenching and tempering are necessary, substantial 
economies can result from using steels that ade- 


quately resist the tendency to warp and crack. 


RESPONSE TO HEAT TREATMENT 


Cast nickel alloy steels provide basic advantages 
for fabricator and user, alike. Well beyond the reach 
of carbon steels are the combinations of strength or 
hardness and toughness which can be obtained in 
nickel steel castings by simple normalizing. Their 
response to mild quenching avoids distortion and 
cracking, thus permitting the attainment of high 
strength with adequate ductility in large, cumber- 
some sections. This simply can’t be done with 


carbon steels. 


CONTROLLED IMPROVEMENT 


Nickel additions permit controlled improvement of 


desired properties in steel. Such control has resulted 


THE INTERNATIONAL NICKEL 
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in use of cast nickel steels in main frames for steam 
locomotives since the early part of this century. 
High toughness ... and strength along with ductility 

. are primary requisites in railroad service. Sig- 
nificantly, railroads now are the largest tonnage 


users of nickel alloy steel castings. 


ADVANTAGES OFFERED 


Extensive use in oil production, hydroelectric 
plants, steel rolling and forging, mining, milling, 
smelting and other heavy industries indicates grow- 
ing recognition of the following advantages offered 


by alloy over plain carbon steel castings: 


@ Stronger . . . higher yield strength 
@ Less bulk and deadweight 

@ Harder . . . more wear resistant 
@ Better response to heat treatment 
@ Greater shock-resistance 

@ Greater fatigue strength 


@ Less embrittlement at sub-zero 
temperatures 


INFORMATION AVAILABLE 


May we send you a copy of “Nickel Alloy Steel 
Castings in Industry”. This edition, containing in- 
formation for users, fabricators, engineers, design- 
ers and others, is yours for the asking. Write for 
it today. 


COMPANY, INC. itw'vorx 5, n.¥. 
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Metallographic Technique for Steel 
Action of Miscellaneous Etchants 


Sheet V1 of Six Prepared by Research Laboratory, U.S. Steel Corp. 


Martensite Tempered Martensite 


Untempered Tempered Twins and Path of 


Ktchant: Grain Size Reagent: 100x* Fine Pearlite Fracture 


Ktehant: Grain Size Reagent; 100«* 


Bainite Pearlite Colonies 


1°, Nital (rain Size Reagent 1% Picral Modified 
Ktchants as Noted: l0Ox* Grain Size Reagent 


hiichants as Noted: 500 * 


Depth of ktching Versus Magnification 


Correct tor Low Power Poo Deep for High Power Correct tor High Power Too l ight for Low Power 
100 * LO00  ® LOO *® Loox *® 


*Reproductions herein have been reduced to about one third the original magnifications noted 


See also “Metallographic Technique for Steel”, by J. R. Vilella, published by The American Society for Metals 
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NATIONAL METAL CONGRESS & EXPOSITION 


Chicago International Amphitheatre « October 23 to 27, 1950 


Competition for Students 
at the 1950 
© Metallographic Exhibit 





THE DETAILS Undergraduates can now compete on an equal basis 
at the metallographic exhibit held cach year at the 
National Metal Congress and Exposition without 
limitations as to subject matter or techniques. Sepa 
rate panels will be erected for adequate display of 
their best work. Excellence will be judged by the 
same jury that appraises the work of professionals 
Prizes will be awarded as follows 


First Prize—Bronze Medal and $25 cash 
Honorable Mentions—Ribbon and $10 cash 


THE RULES sees Entrants are restricted to undergraduate students of 
academic institutions. @ No more than two entries 
will be accepted from a single student. @ Work must 
be done during the 1949-1950 academic year. @ En 
trics must be mounted separately on stiff cardboard 
q Each mount must contain pertinent information 
regarding subject, etchant, magnification, and special 
techniques (if any). @ Entrant must sign mount and 
give name of institution, course being studied, and 
vear of graduation. @ Mount must ‘be signed by 
departmental head, as evidence that the above con 
ditions are met 





Send Entries (BEFORE JUNE 1, 1950) to 
METALLOGRAPHIC EXHIBIT — Student Division 
7301 Euclid Avenue « Cleveland 3, Ohio 
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A. Phase Contrast 


Instrument 


Only three parts 

Uses standard microscope objectives . . . 

No special phase objectives to buy 

Easily, quickly attached by user 

Can be used on your present B&L Metallograph 


Cc. Annular Disc 


ERE is a new Bausch & Lomb-developed research 

tool for you! Now, you can utilize the advantages 

of the phase contrast method in metallurgical analysis 
. easily, quickly, at minimum cost. 


It's as simple as A-B-( The three parts consist of 
the basic phase contrast instrument (A), centering 
telescope (B), and annular disc (C). The equipment 
will fit your present B&l 


ILS, or MILS) 


Metallograph (Research, 


And, of course, your new Bausch & 


BAUSCH & LOMB 
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Lomb Metallograph can be ordered with the phase 


contrast accessories included. 


This is the first commercial application of a phase con- 
trast system in which standard microscope objectives can 


be used... an aid to you in meeting your budget 


Write for complete advance information to 


Bausch & Lomb Optical Co., 638-N Se 
Rochester 2, N.Y 


Paul St., 


EQUIPMENT 
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By P. H. Brotzman 
Lawrence Jacobsmeyer 


J. N. Woolrich 
and S. M. Spice 


NE OF THE FEATURES of the technical 

sessions at the last annual convention of the 
@ was a series of round table discussions on 
various metallurgical operations. The underlying 
theme of all was “Economy-in-Production” A 
group of experts discussed various aspects of a 
general problem; participation by members of the 
audience was invited (and was frequently vigor 
ous Verbatim records of such meetings would 
take more pages than Metal Progress can afford 
nevertheless the high lights of one on the 
Economics of Brazing and Welding Methods for 
Subassemblies are presented here. CHarites E 
MacQuic6, Dean of the College of Engineering of 
Ohio State University, acted as Chairman 


Silver Brazing 


P. H. BrorzMan* In any consideration of 
the relative merits of the various joining methods 
we now have under discussion there are really 
only two fundamentals First, the engineering 
requirements of the part to be manufactured; 
second, the economics of the operation — often 
dependent on the quantity to be produced In 
such an analysis one appealing aspect of silver 
brazing (as compared to copper brazing, for 
example) is its versatility. Copper brazing requires 
1 furnace and an atmosphere generator a rather 
expensive installation - and there are many places 
where the volume of the work does not justify it 

*(Chief Metalluraist, Parker Appliance Co., Cleve 


land 


and Welding Methods 


for Subassemblies 


Keport | af 


Economy-in-Production 


K nd lable | 


Phere is also the problem of joining brass or other 
copper-base alloys where copper brazing cannot 
be used As a case in point, we had a valve job 
where we wanted to join a piece of Armco ingot 
iron to a brass tube and it, in turn, to a screw 
machine part of austenitic stainless steel. It was 
rather a weird combination, but silver brazing 
provided an answer 

Ideally, the method of joining should improy 
the essential properties of the materials used 
at least not lower them. Consequently the oper 
ating temperature is often important because of 
its effect on grain size and physical properties 

Silver brazing (or silver soldering) utilizes a 
group of silver alloys that melt and flow within 
the range of 1200° to 1500° or 1600° F Heating 
steel, brass or other strong alloy to that tempera 
ture is going to have the effect of annealing it 
or at least a low-temperature normalize, depending 
on the rate of cooling. If it were previously hard 
ened it may be softened at that point where it is 
heated for brazing If it is furnace brazed, of 
course it is softened all over 

The method of heating for silver brazing often 
depends on the quantity involved. <A great deal of 
torch brazing is being done; it is a very handy 
and satisfactory method. Induction heating is also 
very popular; sometimes furnace brazing is indi 
cated; we also have salt bath heating and resistance 
brazing that is to say, heating by passing ele 
trical current across the joint. Now the method 
you use is one that you as an individual, consider 


ing your own engineering problem, have to decide 
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Probably every one of these methods has its 
advantages and some inherent disadvantages l 
will cite a few examples 

Electrical heating elements are silver brazed 
rather than soft soldered) into coffee makers to 
avoid failure from accidental overheating and for 
better electrical conductivity 

Gears for farm machinery were hobbed by 
multiple gang work from blanks of 1045. steel 
plate, and a small sprocket brazed on with induc 
tion heat. The localized heat did not soften the 
hardened teeth. When you just want to braze one 
small part into a very large stamping, it is uneco 
Whether or not 
you use induction or torch has to be decided 
usually by the design of the part 


nomical to heat the entire mass 


Obviously it 
ean be difficult to get an induction coil around 
many places and to design a fixture to position 
the parts; in those cases a torch should be con 
sidered. However, when properly tooled-up, th 
heating cycle in most induction-heated joints is 
less than a minute, and you get production rates 
of 70 or 80 an hour with one person operating the 
equipment, and more if multiple coils are used 
The type of fit between the component parts 
is important. For silver brazing we prefer to have 
loose fit: a clearance of 0.001 to 0.005 in. on the 
diameter, for instance, is a general rule that we 
follow at our plant, 0.002 to 0.0083 being ideal 
The importance of having the component parts 
properly cleaned and fluxed is generally well 


understood It is sufficient to remind you thal 


Fig. 1 Discharge End of Brazing Furnace With Long Cooling Cham- 


her. Pro wr atmos vhere delivers steel mairts with silvers white 
I I | 
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the parts should be chemically clean, and protected 
during heating by suitable flux if consistently well- 
filled joints are to be secured. We maintain a 
minimum standard of an 80% fill as determined 
by X-rays, used as spot check on quality 

Brazing wire in the form of rings often speeds 
assembly; in other cases shim stock or powdered 
solder mixed with flux is more convenient than 
wire. In fact, the great versatility and possibk 
variations in the silver brazing process help 
explain its great popularity in contributing t 
“Economy in Production” 


Copper Brazing 


LAWRENCE JACOBSMEYER* Our company 
being in the commercial brazing business, use 
furnaces designed specifically for copper brazing 
ilthough these furnaces may also be used for 
silver soldering and bright normalizing Most 
brazing furnaces are heated electrically with 
auxiliary equipment supplying the necessary 
reducing atmosphere 

Figure 1 shows the discharge end of a 20-in 
mesh belt, electric brazing furnace; a water jac} 
eted cooling chamber occupies most of the view 
At the left is the atmosphere converter whicl 
burns gas in limited air at about 2000°F. The 
atmosphere is then run over a catalyst brick and 
through a water jacketed condenser which removes 
some of the moisture 
contams about 18° 


The resulting atmosphere 
hydrogen, 72% nitrogen, and 
the remaining 10% is a mixture ol 
CO, CO. and methane 


the long cooling chamber, also 


2 
secause ol 


under atmosphere, the work come: 
out with a silvery white finish 

Of course, copper brazing 
depends for its success upon. the 
ability of molten copper to “wet 
steel and that, in turn, induces 
capillarity Generally, flux is not 
needed because the reducing atmos 
phere cleans the steel surfaces ot 
oxides which prevent wetting 
Flux is used in silver soldering t 
dissolve, or break up, the ever 
present oxide film In order to 
induce wetting and subsequent cap 
illarity, metal-to-metal contact must 
he maintained at temperature. This 
means that press fits are desired i 
copper brazing just the opposit 
of what Mr. Brotzman says is 
required in silver brazing 

*General Manager, Salke 
surface Processing of Illir s. Ch 
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The best illustration I have of the effect ol 
capillarity in a steel assembly is the old M-69 
incendiary bomb See Fig. 2 It has a thin 
cupped stamping A, a thick cupped stamping B, 
a *.-in. flat stamped washer or “impact diaphragm” 
C, and a little slug D. The flat stamping, together 
with the slug, is placed within the heavy stamping, 
the thin stamping A pressed over this assembly 
and then this assembly pressed into the hex tube / 
The end shown is depressed about 2 in. below the 
other and a slug of copper is dropped in this open 


ing and comes to rest at point F. Thus, when the 


Fig. 2 Parts of M-69 Incendiary 
Bomb, and Sketch of Brazed Assembly 


copper melts, it is drawn through the joint by 
capillary attraction between the outer hex casing 
and the adjacent drawn thin stamping. When the 
copper reaches the end of the assembly at G, il 
forms a fillet bridging the gap between the heavy 
nose cup and the casing. Having bridged this gap 
with a fillet, the copper then creeps back almost 
the same distance in the opposite direction to H 
where the nose cup butts against the impact 
diaphragm C. ‘This copper creeps up and around 
the joint by capillary attraction, leaving a fillet 
in the corner along all six sides of the impact 
diaphragm, and in the meantime has penetrated 
ill the way up through the joint outside and inside 
the sealing diaphragm, making a uniform, tight 
seal completely around the casing. A piece of 
isbestos paper AK prevents the impact diaphragm 
and sealing diaphragm from brazing together 

For good results in copper brazing, three 
things are necessary cleanliness, surface smooth 
ness and press fits 

For best results, parts should be cleaned in a 
vapor degreaser, or by some other suitabie method 
If an alkali cleaner is used, the parts should be 


rinsed thoroughly and then left to dry before 
assembling. No lubricant, such as oil or white 
lead, should be used when pressing the parts 
together. Surface finishes of 40 to 100 micro-inches 
root mean square) give best results. A press fit 
on such an assembly will wipe the high spots off 
of each component, still allowing a press fit. If 
two or more smoothly ground surfaces are pressed 
together, the surfaces will gall and copper cannot 
properly penetrate 

Press fits of approximately 0.001 in. per in 
of diameter is a good rule-of-thumb. The copper 
illovs with the steel on either side, metallic grains 
grow across the joint, and the shear strength 
ipproaches 33,000 psi Shear strength decreases 
progressively as the fit becomes open until it 
reaches 0.003 in. loose fit, whereupon the strength 
of the joint is no more than the shear strength 
of the copper namely, about 20,000 psi 

There are various ways of holding peculiar 
shaped stampings together, such as riveting, spin 
ning, staking and spot welding. Fixtures should 
be employed only as a last resort because they 
absorb valuable heat. They also warp and stretch 
under repeated high temperatures 

I could show photographs of hundreds of 
successful applications. Many business machine 
parts and adding machine parts are copper brazed 
hese parts were formerly staked, riveted, or had 
the edges spun over. One particular part would 
work loose after 200,000 blows on a certain test 
Brazed parts have run up to 5,000,000 without 
showing signs of failure with the same test equip 
ment. Tensile strengths increased from 50% to 
nearly 300° Manufactur 
ing savings varied from $10 to $150 per thousand 


, depending on the part 


rhe cost of service calls for repair of broken parts 
has been cut enormously 

More frequently-met applications are substi 
tutions of several simpler subunits, machined or 
stamped, for a large part, difficult or wasteful to 


machine, even when made of relatively cheap stoc! 


like cast iron. Other parts can be redesigned to 
put strength into regions where service failures 
occur. The number of joints that can be brazed 
in one pass through the copper brazing cycle is 
only limited by the ingenuity of the designer. We 
ran one radiator in which we copper brazed 651 
joints in one pass through the brazing furnace! 

At this point a member of the audience cited 
an interesting assembly of a gas engine valve lifter 
which was to be hardened on the wearing face 
The two components were made on automatic 
machines, the body being hollow, and the end 
threaded where the foot or plug screw goes in 
The plug had a small groove turned in it and a 


70-30 brass ring snapped into it and fluxed with 
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borax Phen the parts were carburized at about reverse plating, or by using a solutic 


1725° I At the end of the 7-hr. carburizing oper ‘Kelite” 


mn such as 


ation the braze was completed and the plug quench One additional thought occurs to me, and that 

hardened. This was an example of brazing which is, it is possible to heat treat steel assemblies 

took place in a conventional operation after copper brazing without affecting the copper 
It is sometimes economical to plate one of the brazed joint 

component parts of small steel assemblies to pro 

vide copper brazing metal for the joint. A small Brazing of Stainless 

piece can be barrel plated to a dimension of 0.0002 

or 0.0003 in. and then assembled. Besides coppet We have been quite successful, continued Mr 

wire in the form of rings or hairpins, copper shim Jacobsmeyer, in joining stainless steel tubes which 

or copper oxide can be used to supply brazirg were copper plated inside and outside, the smalles 

material to the joints. Copper oxide can be mixed tube inserted into the larger tube, and the smallet 

in various mediums, such as lacquer; “No. 4 steel tube expanded for a tight fit. The ensuing copper 


cut copper powder” can also be used with the same brazing cycle is done in a regular commercial 


medium. The idea is to get the brazing metal as ulmosphere. Copper plating protects the parts so 


close to the joint as possible, using the most chromium oxide does not form before they reach 
cconomical method. The so-called “liquor finish”, brazing temperature. We have also been able to 
wherein the parts are dipped in sulphate solution braze stainless with copper rings, using a slight 
und the copper plates out in just a film, will umount of flux to prevent formation of chromium 
seldom provide sufficient copper. If it is neces oxide. Another method is to put the stainless 
sary to remove any copper flash, or excess coppet assembly in a bell-type furnace with a dry hydro 


from the steel assemblies, this can be done by ven atmosphere (dew point ot 60° to 707° F 


hig. 3 Continuous Furnace With Mesh Belt, Accurately Controlled as to Tem- 
perature and Through-Time for Brazing Aluminum Tube to Sheet. Flat parts 


shown will later be bent into U shape; looped tubes will then hug the rounded corners 
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No flux is needed in this operation and the stain 
less comes out brighter than when it went in 
his is rather expensive because of the atmosphere, 
which might be made of cracked ammonia ort 
bottled hydrogen. Stainless must be deoxidized or 
deactivated before copper plating will “stick” 
1 0.0001 or 0.0002-in. copper plate is sufficient 
Copper brazing is done in a_ temperature 
region where the austenitic solid solution of 18-8 
stainless is unstable and certain undesirable 
changes in properties may be expected. Much of 
this danger is avoided if the parts are cooled 
quickly. Fortunately, our work has been done on 
thin sections and they cool rather rapidly in the 
water jacketed extension of the brazing furnace 
and our customers have not been bothered by 


carbide precipitation 


Aluminum Brazing 


J. N. Woornicu* While the brazing of 
machined and forged parts of aluminum alloys into 
complicated units is a successful operation, and 
sheet has been brazed into gasoline tanks for 100 
psi. pressure, I will confine my remarks to the 
work with which | am intimately familiar 

In the manufacture of refrigerator shelves, 
liners and evaporators, especially for home freez 
ers, the problem was to attach long continuous 
lengths of lightweight tubing (for carrying the 
liquid refrigerant) to relatively light-gage 
sheet (which forms the freezer wall or shelf 
Our first thought was to use copper sheet and 
copper tubing for its efficient heat transfer, 
but that presented a problem in the economics 
it soft soldering, and then linding some means 
of protecting them from the corrosive condi 
tions such as what you might expect in the 
refrigerator I mean, from fruit juices, all 
kinds of food, milk and butter. We also consid 
ered copper tubing on a galvanized steel sheet 
the basic material was cheaper but the protection 
problem then became major. Finally we arrived 
it continuous turnace brazing of aluminum: i 
proved to give us the necessary requirements ot 
yood heat conductivity, high possibilities in mass 
production, and the metal could be anodized tor 
unple corrosion resistance 

When | say we braze long continuous lengths 
I mean flat or dimpled aluminum sheets 0.040 in 
thick, from 12 to 20 in. wide up t 120 in. long 
with 30 to 55 ft. of tubing brazed to that sheet 
brazed well enough to give very good heat transfer 
Figure 3 shows how such an assembly enters a 


brazing turnace 


*Metallurgist, Works Laboratory 
Division, General Electric Co., Erie, Pa 


I'wo methods of assembly have been used. In 
one, the flat sheet is coated on one side with 
brazing alloy and the tube is held by small pieces 
of bent strip, spot welded to the sheet. Such clips 
may be made of 2S or 3S and remain as part of 
the assembly, or can be made of brazing alloy, 
which melts during the operation The other 
scheme uses a thin channel section of brazing 
alloy to hold the tube during its passage through 
the heating zone 

The metal of the sheet and tube is used as it 
reaches us from the mill — that is, no preliminary 
cleaning is necessary. Alloy in this particular job 
is aluminum of commercial purity (2S) or 35S 

l'. manganese The joint is made with 5 
7's silicon-aluminum, generally known as “7-13 
brazing alloy”, applied separately as a filler strip 
or on the sheet similar to a clad material Phe 
differentials between melting point of parent metal 
ind brazing material is very small, within a range 
of approximately 50°F. That means a very accu 
rate temperature control within the furnace 

In conventional continuous furnaces such as 
used for copper brazing, the on-and-off contactors 


gave temperature swings much too wide for a 


Curve | ~--— Side of Furnoce 
urve2—— Center of Furnace 
Curve 3—-— Air Temperature 
Curve |&z Thermocouple Clamped 
Between Sheet and Tube 
purve 3- Thermocouple Li 
%, n. Above Be 


ated in 


hig. 4 Temperature Survey of Alaminum Bra: 


ing lurnace Especial accuracy is necessary 


mm aluminum Qhur furnace has a 24-11 

zone and a 10-ft. cooling zone The heat 

ing zone is divided in three sections, the first is 

on contact control, the second and third sections 

ire on G.E. “Reactorol” control. A typical opera 

tion would be running at a belt speed of 58 in. per 

min., so the total time through the furnace ts 
irround 10 min. (Fig. 4 


The brazing temperature of this particular 
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Fig. 5 Top Is a Brazed Section Where Tem- 
perature and Time Have Been Adjusted Correctly 
Bottom is an example where “wash” has pene- 
trated more than half of the tuhe wall at 1 o'clock 


alloy is between 1130 and 1140° F., and the time at 
brazing temperature is approximately 1 or 142 min 
With this small differential, between the melting 
point of the parent metal and the brazing material, 
we have a Wheelco “Limitrol” on all these sections 
in case anything should go wrong with the furnace 
control, You can readily imagine that otherwise 
we might have a furnace full of melted aluminum 

Naturally in a continuous mesh belt furnace 
and particularly where the belt load is more than 
the part load, the location of the control points 
should) preferably be as close to the work as 


possible 


Chain speed is also very critical 


Dillerences 
of 38 to 4 in. per min, with normal operation ot 
8 in. per min. can cause unbrazed sections if 
travel is too fast, or washed-through sections tf 
parts are held too long at brazing temperature 

It is therefore quite necessary for thermo 
couples to be as close to the work as possibl 
he original program is set up by placing a thermo 
couple with long leads between the tube and the 
sheets and running it through the furnace to get 
the temperature characteristics (see Curves 1 and 
2 of Fig. 4 

Since we are working in a narrow temperature 
range with thin-walled pipe, “wash” action must 
be prevented In other words, the molten braz 


must not carry too much of the pipe wall down 


into the casting that forms the actual joint. An 
example is in Fig. 5, bottom. If the temperature 
and time are correct a very small fillet is formed, 
the original thickness of sheet and tubing ari 
maintained, and there is very little wash action 
Fig. 5, top While we are not putting thes« 
together for mechanical purposes, yet the tubx 
carries the refrigerants and must be gas tight 
consequently we beware of weakening the wall 

In aluminum brazing the clearances are not as 
While intimat 
contact is desirable, we have obtained a_ very 


exacting as with copper brazing 


satisfactory braze with -in. clearance 

Another thought is that the flux is a chloride 
Nuoride mixture and it is quite corrosive on fur 
nace parts. Heating elements and the belt of thes« 
furnaces are made of 80-20 nickel-chromium, and 
they have fairly satisfactory life, although con 
siderably shorter than heat treating furnaces ope 
iting at comparable temperatures 

The cooling chamber is approximately 10 ft 
in length: it just cools the sheet down fast enough 
so that it can be handled very quickly. It is vers 
uivantageous to quench the warm parts almost 
immediately; then you form steam which does a 
great deal in knocking off the flux. Next is a cold 
deoxidizing rinse, next a hot water rinse 

The part is then immersed for 2 to 3 min 
in a solution of 1 to 3 oz. of alkali cleaner at 
160° F., followed by a water rinse. It is then given 
a 15% nitrie acid dip followed by a cold and hot 
water rinse (160° | and blown dry with air rhis 
finishes the cleaning operation after brazing 

After forming and assembling, the liner or 
evaporator is cleaned to give a uniform bright 
surface, free of seratches or stains It is then 


modized (sulphurte for corrosion resistance 


Welding 


S. M. Spice* In a large automotive plant 
such as ours, we use all of the methods of brazing 
and soldering that have been mentioned this 
ifternoon except aluminum = brazing primarily 
because aluminum is used very little in automotive 
parts. Our reasons for selection of joining method 
ire dictated by the size of the part, the strength 
required, the operating cost, and the capital to be 
invested in equipment 

From a considerable number of items of cul 
rent practice IT will select two The first is auto 
matic inert-are welding of fender blanks 

In the styling of automobiles, some of the 
deep that 


there is increasing trouble from splitting the mate 


draws in sheet metal have become so 


*Welding Engineer, Metallurgical Dept., Buick 
Motor Division, General Motors Corp t. Mich 


Vietal Progress; Page 218 





rial. Front and rear fenders have come to that 
point. Some means had to be found to help that 
situation. At first we heated the nose of the one 
piece fender. In the present method the blank is 
notched slightly at the forward end and folded so 
it looks like a pup tent with one end closed 
Where the two edges come together the joint is 
welded 

We started out with hand welding, but it was 
slow and we experienced some difficulty due to 
the human element. With an automatic, inert-are 
welding head and a wire feed to add the filler 
metal, we are able to get something like 60 fenders 
per hr., and the output is much more uniform 
his welded piece then forms the blank for press 
shop operations 

There does not seem to be any difference in 
the way the weld metal flows in the die as com- 
pared with the other parts of the metal sheet. We 
try to keep the weld bead as flat as possible. If a 
weld is made without added filler there is a slight 
sink at the joint at which the drawing stresses 
concentrate. With a little added metal the part 
goes through the forming dies all right, and there 
is not much finishing to be done afterward 

Filler metal also has to be added for rimming 
steel (and sometimes with killed steel) to avoid 
porosity in the weld. We use a low-alloy filler rod; 
we have tried many alloys; they all seem to work 
in fact | am not at all sure that an alloy is neces 
sary, but it has to be made of killed steel 

The other part I want to discuss has evolved 
through several interesting stages It is a small 
brake band for the “dynaflow” transmission 
Figure 6 shows the original construction, as well 
is the present, more economical design 

In the interests of safety we started off with a 
ne-piece construction rolling up a very heavy 
band. This was done hot. Ten of them were put 
side by side in a fixture and welded by submerged 
ire into complete circles We started out by 
hand welding; one man was able to weld 20 of 
those bands in 8 hi By submerged are it took 
not over 75 sec. to weld 10 bands Then we had 
to hog out all of the material down to the finished 
dimensions, bore the band, line it, and split if 
ipart. We started out with 6 Ib. of material and 
ended up with 1 Ib 

Despite the fact that our designers were 
suspicious of welded attachments where loads ars 
high, we finally convinced them that these bands 
could be made in a more economical manner. We 
now start off with a band which is of the finished 
thickness, roll it up cold, form projections on each 
end of the band, and spot weld a bar across the 
end which closes the ring Then we braze the 


int between band and bar and have the advantags 


of two methods of attachment —spot weld and 
braze The projection welds are purely to hold 
the part together during brazing, so we don't con 
sider that they contribute a very large share ol 
the total strength of the piece 

the finished thick 


held in a complete circle by a bar 


We now have a thin band 
ness actually 
across the top. The band requires only a broach 
ing operation to bring it to its finished shape, We 
yet rid of the boring operation by expanding the 
brazed band to its finished size, and are able t 
hold to 0.004 in. total tolerance better than we did 
in our former machining operations because the 
band is rather flimsy. It only remains to affix the 
lining by a plastic cement, then slit it apart, and 
the band is done. So in this later method we start 
off with steel parts weighing 1 Ib. 12 0z., and finish 
up a little under 1% Ib a 4°\-lb. saving in mate 
rial. Cost has also been reduced to one third that 
for the previous method 38 


ry 


A-1 B-1 

Plate Band of 
Hot Rolled Finished 
and Welded Thickness 


A-2 B-2 
Band 
Hogged to 


Reinforcement 
Spot Welded 


Required and Brazed 


Thickness 


A.3 
Ears Finished, 
Band Bored 
Lined and 
Split 


B.3 
Ears Finished, 
Band Lined 
and Split 


big. 6—- Brake Band for Dynaflow Trans 
mission {-1 to A-3 at left show original 
construction from thick ring; B-1 to B-3 
at right show economical construction 


with spot uelded and brazed assembly 
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. ‘XN 
Makers of the NE NIV: 


POUR THEMSELVES A 


YEARLY SAVING 


ON ANNEALING COSTS 


© pickle and anneal the body of their new 
‘Lelie pot was costing Landers, Frary & Clark, 
makers of the famous line of Universal appliances, 
$7.50 per M pieces. 5 anneals, which at first 
seemed necessary to produce the quality product 
for which Universal is nationally known, jumped 
the cost per M pieces to $37.50. Universal knew 
this was far too high and decided to do something 
about it. 

Their metallurgist, in cooperation with Revere, 
studied the problem in detail and then proved 
their conclusions by exhaustive tests. It was found 
that by using Revere copper strip in a certain 
temper, 4 anneals could be eliminated. Now, 
after a draw of 7%”, the copper body is annealed 
once then spun into its finished shape. Based 
on current production, this has resulted in a saving 
of over $10,000.00 per year, plus an improved 
product. Additional savings also are realized 
through more simplified handling, and more 
economical finishing operations due to the reduc- 
tion in the number of anneals. 

To make such a deep draw whlle holding re- 
jects to the absolute minimum would not be 
possible were it not for the fine quality and 
consistent uniformity of the gauge and temper 


i 


. 


of the copper used. The copper body is tin plated 
inside, while the outside is first nickel plated 
then chromium plated. 

Because of the nature of this appliance, which 
makes coffee automatically to the individual's 
taste, then reduces the current to keep coffee at 
serving temperature, Revere copper was selected 
for its high thermal-conductivity. This makes it 
possible to brew the coffee faster and keep it hot 
longer, thus saving on current. 

Perhaps Revere Copper or some other Revere 
Metal can be of help in developing or improving 
your product—cutting your production costs. 
Why not tell Revere about your metal problems? 
Call the Revere Sales Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, UL; Detroit, Mich; Les Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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Personals 


Republic Steel Corp. announces 
that Louis Geerts @ has been ap- 
pointed eastern sales representative. 
Mr. Geerts has been with Republic 
in sales capacities since 1930 and pre- 
viously represented the Union Drawn 
Steel Co. 


Cooper Alloy Foundry Co. an- 
nounces the appointment of Herbert 
J. Cooper @ as assistant to the 
general manager. He was formerly 
engaged in research at the foundry. 


R. R. LaPelle @, formerly vice- 
president of the Dempsey Industria! 
Furnace Corp., has joined Westing 
house Electric Corp., Springfield, 
Mass., as an industrial heating 
specialist. 


J. E. Simonin @, who has been 
with the Pittsburgh Steel Co.’s Allen- 
port, Pa., plant for 20 years (most 
recently as plant metallurgist), is 
now works manager of the plant. 


Robert E. Shoup @ has been ap- 
pointed general superintendent of 
the Colonial Steel Division, Monaca, 
Pa., of Vanadium-Alloys Steel Co. 





IPSEN “T” 250 ELECTRIC 
PATENT PENDING 


SIMPLE OPERATION 


NORMAL AUTOMATIC CYCLE 


ri) Work and tray on hearth in sealed heating chamber. 
Ipsen gas enters chamber at vestibule. 


2) Tray is moved, by cold chain, onto quenching rack 
encased in a water jacketed chamber containing Ipsen gas. 


© Quenching rack is airdraulically lowered into an agi- 
tated oll bath. Oil surface is in direct contact with Ipsen gas. 


oO Quenching rack is airdraulically raised into cooling 


chamber for removal. 


WRITE FOR BULLETIN “T" 


IPSEN 


INDUSTRIES, INC. 


500 N. MADISON ST. © ROCKFORD, ILLINOIS 
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American Brake Shoe Co. an 
nounces that Paul L. McCulloch, Jr., 
@ has been transferred from Roches 
ter, N. Y., to Pittsburgh, Pa., where 
he will serve as sales engineer for the 
American Manganese Steel and 
Electro-Alloys Div. 


B. B. Button @ has been promoted 
to the position of special assistant 
to the general sales manager of the 
Diversey Corp., Chicago 


Thomas C. Ford @, formerly dis 
trict sales manager of Electro Metal 
lurgical Co. in the Pittsburgh area, 
has become associated with Pitts 
burgh Metallurgical Co., as sales 
agent in the Pittsburgh territory. 


The Dexter Co., Fairfield, Iowa, 
announces that Joseph Farley @ has 
joined its organization as sales rep 
resentative for the Dexter gray iron 
foundry. 


Stoody Co., Whittier, Calif., an- 
nounces that Charles E. Rogers @ 
has been advanced to the position of 
sales metallurgist. He has been in 
charge of the metallurgical labora- 
tory for the past three years. 


Raymond J. Shillum @ has been 
elected a member of the board of 
directors and appointed vice-president 
in charge of sales of Brown-Hutchin- 
son Iron Works, Detroit. Mr. Shillum 
was formerly sales manager directing 
alloy sales. 


Reynolds Metals Co., Louisville, 
Ky., announces that Stuart Smith © 
has been appointed product manager 
of sheet and plate sales. Mr. Smith 
was most recently manager of aircraft 
sales for Reynolds Metals. 


D. Gardner Foulke © has been 
appointed chief chemist in charge of 
analysis and customer service for 
Hanson - Van Winkle-Munning Co., 
Matawan, N. J. He has been process 
electrochemist of the company for 
the past three years. 


John Molloy @, who has been with 
Armco International Corp. since 1923 
as technical advisor, chief metallur 
gist, technical director and most ré 
cently as director of the technical 
division, has been recently elected a 
vice-president. 


Vincent M. Drost @, formerly 
lubrication engineer at Continental 
Motors Corp., is now president of 
Milclean Products, Inc., Muskegon, 
Mich., a newly established company 
manufacturing grinding compounds 
and emulsion cleaners. 


American Tank & Fabricating Co., 
Cleveland, announces the election of 
K. J. Humberstone @, chief metallur 


gist, as a director of the company 





record-making problems... 


and how photography helps solve them 


eee with savings 


Reducing Laboratory 
Copying Costs 


SOLUTION: Make photocopies 
with Kodagraph Contact Paper. 
Anyone, with simple equipment, 
can easily make accurate, lasting 
photocopies of reports and papers. 
Kodagraph Contact Paper is dura- 
ble, uniform in quality. Developed 
specifically for use with existing 
contact photocopy machines, it has 
wide latitude...it assures clean, crisp 
copies of unsurpassed legibility 


Photocopies save the costs of copying by 


hand... and insure absolute accuracy 


More legible photocopies 
at low cost with Kodagraph 
Contact Paper. 





Preserving 
Drawings and Charts 


SOLUTION: Make photographic du- 
plicates in one printing on Koda- 
graph Autopositive Paper, and get 
file prints or intermediates that will 
stand the wear and tear of handling 
and machine feed-throughs . . . that 
won't yellow, smudge, or fade. Koda 
graph Autopositive Paper can be 
handled in ordinary room light, and 
can be exposed on familiar direct 
process or blueprint equipment 


Photographic intermediates make better 
prints... and save your originals 


Longer lasting, higher quality 
intermediates on Kodagraph 


Autopositive Paper. 





Making Room 
for More Records 


SOLUTION: Put inactive records 
on microfilm, destroy the obsolete 
originals, and use the file space so 
obtained for newer records. Micro 
filming can reduce the bulk of files 
by as much as 98°%—a sensational! 
saving in space. Record your smaller 
papers, your larger documents and 
drawings with Kodagraph Micro 
File Machines and Recordak equip 
ment and service 


Microfilming protects your records, 


heeps them in order and saves space. 


> MAIL THIS COUPON... 





Photography reproduces detail exactly, com- 


pletely—even improves quality; photography pre- 
serves—and, if you wish, condenses or enlarges 
It can help you lower costs, increase efficiency, 
. in laboratory, factory, office 


speed operations. . 


ROCHESTER 4, N.Y. 


) better photocopies 


EASTMAN KODAK COMPANY wwousteiat pHotoorarnic pivision 


Please send me more information about 


C) better distribution prints 


(1 microfilming to save file space 


FUNCTIONAL PHOTOGRAPHY 


... serves scientific and 
industrial progress 


NAME 
DEPARTMENT 
COMPANY 
sTreer 


ary 





Personals 


International Nickel Co. announce 
hat G. R. Brophy @ will head the 
New England 


International 


technical 


ectior ot! 
Nickel development 
Hartford 
Cons Mr. Brophy was previously a 


the Bayonne, N 


where he 


and research division ir 


J - laboratory 
company 


the steel 


wa it 


ection 


Richard W. Wilson @ ha 


the staff of Armour Research Founda 


ned 


tion as assistant metallurgist 


Having obtained his master’ 


neta irgical engineering 
ir School of Mine 
Walston Chubb, Jr., 
ngineering trainee a 


llium ¢ I 


Maurice F. Baldy © 
ployed in the metallurgical epart 
ment of the Weirton Steel Co., Weir 
on, W. Va 


Donald G. Giacomo ©, formerly 
a student 1e University of Utah, 


now » dustrial engineering 


departmer Geneva Steel 


Geneva 
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YOu CAN CUT your consumptuon of car 
burizing compound up to 50° by using 
PARK NON-BURNING pack-curbu 
rizers. Shrinkage losses are low and 
carburizing activity is maintained by 
additions of as low as | to 16. Moreover, 
these materials are ideal for direct 
quenching because they do not burn 
after removal from the furnace 

CASE DEPTHS furnished by PARK NON 
BURNING carburizing compounds are 
consistent with steels’ ability to absorb car 


bon during any given time-temperature 


cycle. In addition, undesirable carbon 


build up at steel surfaces is prevented, 


particularly on alloy steels. Surtace car 


USE PARK "NO-CARB”’ 


... lf you want to carburize selectively in either 


bon concentrations rarely exceed | with 
conventional carburizing temperatures 
THE ENERGIZING CHEMICALS in PARK 
NON-BURNING carburizers are evenly 
distributed throughout the granules. The 
compound retains its carburizing potet 
tial indefinitely and is not damaged by 
handling. Its weight per cubic foot is 
considerably less than-smeared coke type 
materials 

The smaller sizes of PARK NON 
BURNING carburizing compounds are 
ideal for packing small parts and a 
special grade prevents copper migratior 
on copper plated parts 


park 


CHEMICAL COMPANY 
8074 MILITARY AVE 
DETROIT 4, MICH 
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Holeroft & Co. annou » the ap 
Schott @ 


as representative for and wes 


pointment of Wallace 


ern Pennsylvania 


; 1. 


rmer ale 


organi 


Cleveland 


Following receipt of 
netallurgy from Columbia University, 
George R. Prescott & joined the tect 
nical section of E. I. du Pont 
Nemours & o., 77 W. Va 
n 


etall 


irgis 


John L 
engineer of 


Petz © 


Internationg 3usiness 


chief 


Machines Corp., Typewriter Div., is 
now engaged in industrial engineer 


g consultation iv Poughkeepsie, 
N. Y., specializing in machine desigr 


and tool design service 


Gregory J. Azarian @ has been 


transferred by American Brake Shoe 
Co. to its engineered castings divi 
n Rochester where he will be a 
representative. He was formerly 


an assistant metallurgist in the metal 


irgical department 
Maurice CC. Fetzer 
with Latrobe 


@, formerly 
Electric Steel Co., 
now in the research and develop 
Kaiser 


rp., Spokane, 


ment laboratory of the 
Aluminum & Chemical ¢ 
Wash 

M.S. from 
of Technol ey 
1949, Henry Paige © 
Electric Pr ducts, 
Mass 


as production liaison engineer on metal 


achu e t ite 
in September 
joined Sylvania 
Inc., electronic division, Boston, 


and material problem 


Arthur E. Beyersdorf @, formerly 
at Globe Steel Tubes Co., is now with 


Cleaver-Brooks Co., Milwaukee 


Gordon C. Pfaff @, a recent grad 
uate in metallurgical engineering of 
versity of Minnesota, is now 


naterials engineering labora 


Deere & Moline, Ill 


Paul Wamsley, Jr... @, who 
June from the 
ncinnati, i 


Bato Rouge, 


Edward C. Zuppann 


& 


the appointment of Benj. 
Ss. Sampson t manage it Industrial 
Furnace & Oven Div Sampsor 
was former! di ang for 


the Stewa 





Ny 
Leb fot elevated température service’’ 


A new, authoritative boo 


aaking! 


Just puptisuep, this book is the re- 
sult of 15 years’ study of high tem- 





perature problems by United States 
Steel Corporation and its manulac- 
turing subsidiarie 
It is ce signed to be helpful to engineers, 
metallurgists and chemists in therr q 
suitable structural mater tl 
tain adequate strengt! 
temperatures involved 
leum, transportation 
industnes having sim 
In its pages are discuss general 
principles of behavior ferro materials 
under elevated temper if } Various 
that influence this bel hor is well 
as the pecial testing quipment and labouta- 
tory technique used to evaluate the ele ited 
temperature properties 0 
In the comprehen 
significant property \v 
different steels uital 
temperatures, are presented both in tabular 
and graphical form. Characteristics such 
as high temperature strength, corrosion re- 
sistance, weldability and others are dis- 
cussed 
Much of the information in this book has 
never before been published. You'll find 
it invaluable as a reference if your work 
elevated temperature service ogg Lew ee ee ee 


must tu 


for 


tion at elevated temperature, 
Use the cx upon, 


ee ee ae ee ee ee ee 
United States Steel Corporation Subsid 
Room 2119, Carnegie Building, Pittsburg 
Please send me the new book Steels tor Elevated Tempersture Service.” 


Please have « representative call on me 


N 
Listen to...The Theetre Guild on the Air as 


= Company Address 
City Jone 
ee eee eee 
CARWEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TEWNESSEE COA RON & RAILROAD COMPANY, BIRMINGHAM SOUTHERN DISTRIGUTORS 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-1TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, MEW YORK 
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Personals 


Having received his B.S. 
from the University of 
August 1949, Robert C. 
has joined the Chicago 
Iron Co., Chicago. 


degree 
Illinois in 
Bertossa © 
Bridge & 


Richard C. Barry @, formerly with 
the Pearl Harbor 
has been 
Francisco 


Naval Shipyard, 
transferred to the San 
Naval Shipyard in the 
radiological defense laboratory where 
he is materials engineer and metal- 
lurgical consultant. 


Ralph W. Preston, Jr.. @ is now 


a metallurgist trainee at the Timker 
Roller Bearing Co., Canton, Ohio 


Jack J. Bodzin @ has joined the 


Detroit Fisher Body Div 
Motors Corp. as a laboratory techni 
cian at central engineering activities 


Eldon H. Lockhart © has left his 


former position as shop superintend 


ent at the microwave 


Stanford University, and has accepted 


research 
analyst with the antenna and micro 


& position as 


wave section of the Hughes Aircraft 


Co., Culver City, Calif. 


of General 


laborator y, 


laboratory 





Only MARVEL builds all four" 


While it is true there are several builders of hack 
sawing machines and many builders of bend sawing 
machines, only MARVEL builds BOTH hack saws 
and bend sews. The fect is thet MARVEL 
manvlectures 35 models of 10 basic types of metal 
sewing machines which include the world's fastest 
automatic production saw, the world’s largest gient 
hydreulic heck sews, the world’s most versatile bend 
sew and the most widely used small shop saws. 


With intimate and broad field experience in all types 
of metal cutting-of equipment and 35 diferent sews 
available, it Is obvious thet MARVEL Field Engi- 
neers occupy « unique and exclusive position in 
the industry. They are eminently quelified to make 
expert and unbiased dati covering the 
type, size and mode! of metal sewing equipment 
best suited to individuel requirements — the most 
efficient, most eccurete, fastest, broadest in scope 
and the most economical 





MARVEL is also the only manulecturer of both 
metal sewing machines and metal sawing blades 
Because the efficiencies of both the machine and 
the bledes are interdependent, each upon the 
capability of the other, expert knowledge covering 
both saws and saw blades is essential to the proper 
appreisal of any specific sewing situation. Cor- 
rect belence of cutting speed and blede life, 
feed pressure and blade tension are all potent 
fectors in over-all performance. Here again it is 
the MARVEL Field Engineer who 1s qualified to 
provide the comprehensive answer to your Question 
His job 1 to help you sew metal most efficiently — 
his services ere available upon request — gratis 


WRITE FOR CATALOG 49 


ARMSTRONG-BLUM MFG. CO. 


5700 Bloomingdale Ave., Chicago 39, US.A 


“HACK SAWING MACHINES 
“BAND SAWING MACHINES 
“BAND SAW BLADES 
“HACK SAW BLADES 
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Sidney 
assumed 


Brotman © has 
charge of the  precisior 
casting division of Alfred Hofmann 
& Co., West New York, N. J. 


recently 


Ernest D. Fahlberg ©, formerly 
director of research, Grede Foundries 
Inc., Milwaukee, is now doing special 
steel melting research in the school 
of mineral sciences, Stanford Univer 


sity, Stanford, Calif. 


William J. Levy @, formerly with 
Ampco Twist Drill Co., is now co 
owner of the Industrial Steel Treat 


ing Co., Jackson, Mich. 


Robert E. Lenhart @ has joined 
the chemical and metallurgical trai: 
ing program of the technical educa 
tion division, General Electric Co 
Schenectady, N. Y. 


After completing three years of 
graduate work at Carnegie Institut« 
of Technology, Donald E. Thomas © 
is now in the materials and metal 
lurgy section of the atomic power 
division of the Westinghouse Electrix 
Corp., Bettis Field, Pittsburgh. 


T. H. Gray ©. formerly 
Metallurgical Engineers, 
employed as 


with 
Inc., is now 
research engineer 

Seattle, Wash 


i} has beer 


Coombs Co 


tjoeing Aircraft Co., 


Charles M. Monday 
transferred by B. F. 
from sales engineer in the Lak« 
Charles, La., area to manager of engi 
neering sales at the main offices i: 


Houston, Tex. 


Gerald Capwell © has been trar 
ferred from the chemistry laborator 
of the Chevrolet Motor Div.’s, Tona 
wanda, N. Y., plant to a 
position in the new laboratory at tl 
Cleveland plant. 


Supervisor, 


Capt. R. D. Fuller @, formerly a 
teacher in the department of engi 
neering at Ft. Scott, is now a student 
in the Guided Missiles School at Ft 
Bliss, Tex. 


Charles W. Andrews ©, former! 
with Battelle Memorial Institute as a 
research engineer, has joined the 
development division of Brush Beryl 
lium Co., Cleveland, as a metallurgist 
E. I. Bricker @ has been granted 


leave of absence 


tute of 


from Georgia Inst 
Technology to wo 
engineering de 


Calif., 


igner it 
Beach divisior 


Aircraft 


Robert E. Krueger @, formerly a 
taff member at the Lo Alamo 
Scientific Laboratory ha re 
hi tudies in mechanical engineering 
at Stanford Stanford 


Calif 


University, 





WE NEVER 
START ANYTHING 
WE CAN'T 
FINISH 
RIGHT 


It has always been Moraine’s policy to turn 
down orders for metal powder parts unless 
we are positively sure that the powder met- 
allurgy process will work to the advantage of 
the purchaser. That policy is paying off, too. 
It brings us inquiries from prospective cus- 
tomers who know that, if we do undertake 
their work, they will benefit through savings 
in costs or through improved performance. 


If you are using parts that might be made 
better and more economically by powder 
metallurgy, consult our engineers. If the shape 
of a part permits good die fill and correct 
density ... if its required physical properties 
and tolerances can be obtained by normal pro- 
duction methods ... and if it is to be made in 
quantities sufficient to justify tooling costs 

then, and only then, will we take on the job. 
And, even before we begin to produce, you 
can be assured of dependable results—for 
we never start anything we can’t finish right. 





MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS DAYTON, OHIO 


t 
METAL POWDER p oRAIN 
——_——_ a 
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BURRELL CORPORATION 
uses GLOBAR Heating Elements in its 
“Unit Package” Box and Muffle Furnaces 





“MODEL 30” “LITTLE GIANT” 











Nearly twenty years of experience with vide temperature range with a liberal Explosion and fire hazards are elimi 
I 

GLOBAR silicon carbide heating 

elements has convinced BURRELI ing temperature clean, radiant heat where you want it 


CORPORATION engineers of the ad- ~(GLOBAR heating el 


g elements ofter several 


factor of safety over the normal operat- nated. Electrical energy is converted into 
and in the proper amounts 

vantages provided by these elements in other important operating ntages For more complete information on in- 
laboratory and carbon combustion fur- Convenient and sin ple to install, they stallation and operating details 
naces. They assure the rapid heatung, ac- eliminate the need to shut down a fur- GLOBAR heating elements 
curate temperature control and continu na when making replacement Im- Department X-20, The Carbor 

of service that ts re red ich . proved working cor ions are realized Company, GLOBAR Division 
Moreover, they provide ; me uugh the absence of dirt and fumes. Falls, New York 


GLOBAR Heating Elements 


sy CARBORUNDUM 


TRADE MARK 


"“Carborundum™ and “Globar” are registered trademarks which indicate manufacture by The Carborundum Compan) 
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ENGINEERING 


DIGEST OF NEW 


PRODUCTS 


temperature is reached, the hydraulic 
mechanism submerges the work in a 
tank of water and oil while it is in a 


ROTARY FLAME HARDENER: The 
development of a machine, designe: 
on a new principle, for flame harden 


ing wears. i and wheels ir all 


spinning motion 
With this arrangement, the time 
mer up to Jt has beer an 
nounced by the Lakeside 


provement Company. 


of heating and quenching has bee 
Steel Im cut considerably, and the hardness of 


materia) is increased to the maximum 


i\ccording to the company the The special, patented burners fit the 
! promises to 


od of case hardening gears, and it is possible to increase or de 


revolutionize contour of the gears, cams or wheels 


wheels Cost reductions crease the number of burners directed 
previous methods attempt on the piece 
case harden the wearing sur The time of heating and quenching 
have been greatly reduced depends entirely on the size The 
ntrol of the case depth has 


ight to a peak of uniformity) ip to 36 in. in diameter with a 4 t 


ible under other methods of 5 in. face 


present machine accommodates work 


ng One of the most important feature 
Named the Lakeside Radial Rotary is the speed of heating and quenct 
Flame Hardener, the machine co ing The positive assurance of ur 
of a series of patented burner formity and maximum hardness that 
mounted can be obtained from the eel is a 
The work of prime consideratior 
of speed For further information circle No. 89 


proper on literature request card on page 236B 


heats and ¢ yon as the 


nterfering element, need not 


DETERMINATION OF CI 
IN STEELS \ vy pt metr 


IROMIUM the only 


be chemi y isolated since the 


id 
ial choice of a narrow band filter 
renders the interference negligibk 
Bureau of Standards steels were 
determined with a standard devia 
on of *0.15%. The optimum range 
extends from 7 to 25% 
For further information circle No. 90 


on literature request card on page 2368 
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DISC FILE FOR NONFERROUS 
METALS: A new type of dise file 
has been developed by Kennametal 
Inc., which provides for faster, less 
costly operations on nonferrous 
metals commonly performed by grind 
ng, such as snagging castings, cut 
ting off flashing 


up surfaces, et 


facing and squaring 
The expense involved 
in frequent replacement of abrasive 
wheels is eliminated. 


Triangular prisms of strong, hard 
Kennametal (90.0 Rockwell A) ar 
copper-brazed to the face of a steel 
back-up plate, in a number of course 
to form a multiplicity of sharp, sturdy 


cutting edge They are so shaped 


grouped, and positioned as to provid 
a 30° negative axial rake, a 30° clear 
ance angle, and 10° negative radial 
rake This construction affords the 
most efficient and free-cutting actior 
Material is removed in sizable chips 

no abrasive dust 4 remarkably 
surface is 


mooth, true produced 


Eccentricity of the intermediate 


courses of prisms assuré uniform 
cutting action across the face of a 
When the file is run at 


proper speed, workpieces 


workpiece 

remair 

dooler thar with abrasive wheel 

haeau ¢@ chips dissipate the heat of 
itting 

izes are available, 6, 8, 10, 

priced at $107.00, 


$185.00, $255.00, and $325.00, respe« 


liamete! 


Live ly. 
For further information circle No. 91 
on literature request card on page 236B 


SPECIAL 
BOATS 


ubes, crucible and various other 


CRUCIBLES 
Availability of 


AND 
ceramik 
hapes in Magnesia Jeryllia, Zir 

a, Thoria and Recrystallized Alu 
mina is announced by the Laboratory 
Equipment Corporation. These mat« 
rials are used for various special 
applications (up to 3000° C, or 5400 
F.) where commonly available ceram 
is will not stand up 
For further information circle No. 92 


on literature request card on page 236B 





a 


pe SILVER « vameaiel wel 


SPAY AI Ste 


THE SILVER PHOSPHORUS COPPER ALLOY 


¢ IT IS EXTRUDED IN ROUND FORM. 

© IT HAS SHORTER GRAIN. 

® IT HAS NO JAGGED EDGES, 
THEREFORE EASIER HANDLING. 

© IT SPEEDS UP PRODUCTION. 


Silvaloy 15 has become the preferred alloy for brazing 
copper, brass or bronze, either to themselves or to each other. 
Melting at 1185°F and flowing at 1280°F, Silvaloy 15 makes 
high-strength joints which have as good electrical conductivity 
as the joined metals and, furthermore, are leak-proof and 
highly corrosion resistant. 


On copper, the phosphorus in Silvaloy 15 acts as a fluxing 
agent, so that no flux is needed. On brass and bronze, small 
amounts of APW flux are recommended for perfect results, 
although this is not always necessary. Use Silvaloy 15 for 
brazing copper refrigeration coils, copper electrical parts, 
water heaters, copper, brass and bronze tubing and pipe and 
innumerable other applications involving copper and copper 
alloys. Silvaloy 15 is supplied in extruded round wire rod, 
sheet, strip, wire coils, rings and special shapes. 


OTHER ALLOYS MANUFACTURED BY THE AMERICAN PLATINUM WORKS 


SILVALOY 20 1430° F 
SILVALOY 35 1125 
SILVALOY 40 | 1135 


ALLOY NO SILVER CONTENT [ MELTING 3 POINT | FLOW POINT 
| 1300 
1295° 


1205 
1175° 
1416° 
_ 1203° 


F 
F 
SILVALOY 45 } 1128° F 1145 
F 
F 
F 


SILVALOY 50 » 1160° 
APW 250 ° 1222° 
APW 355 1152° 


APW No. 1100 Low Temperature Flux and APW No. 1200 
Universal Flux recommended for use with these alloys 


THE shigeooubap PLATINUM WORKS 


» 
NEW ER 1 x La AVENUE JEWARE 


AA Le 4 
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NEW PRODUCTS 
VOUDODAAUDADODGVOGEAEUDODUOAUEAAUANOONOOOUEONOOO 


HARDENING COMPOUND: A rad 

cal new method of case and depth 
hardening mild steel was demon 
strated by Mr. Wilson and Mr. 
Necamp of the Wilson Carbon Com- 
pany, Metalworking Division, at a 
recent technical conferenc« 

Ordinary mild steel, in this cas« 
concrete reinforcing rod and commor 
nails, was heated to a bright cherry 
red with a blow torch. The steel had 
been pre-shaped to form chisels and 
prick punches. After heating, the red 
hot steel was stirred into a can of 
“High-Speed-It” and the powder was 
allowed to fuse on the surface. The 
piece was then reheated to the same 
temperature (about 1500°F.) and 
quenched in cold water. The whole 
process was completed in from one 
and a half to two minutes. The tools 
thus hardened were then used to chip 
and punch cold-rolled steel and ma 
chine tool steel. No damage to cutting 
edges or points was apparent and the 
tools were found to be comparable in 
hardness, wear resistance and tough- 
ness to high speed tool steels. Micro 
scopic examination of a section of the 
treated material is said to have shown 
the original metal to be covered by a 
hard, high-carbon surface layer about 
’; in. thick, supported by a sub-layer 
of tough, ductile carbon-chrome car 
bide, approximately in. thick. 

This quick, economical method of 
treating low cost steel in order to 
obtain hard working surfaces with a 
tough sub-structure is believed to 
al 


have wide application in making 


gz ¢€ 


cient cutting tools, dies and machine 
parts on the spot from the mildest 
teels. 

For further information circle No. 93 
on literature request card on page 236B 


WELDRAWN TITANIUM TUBING: 
The Superior Tube Company has ar 
nounced the limited availability of 
Weldrawn commercially pure Tita 
nium tubing. Three standard temper 
annealed, half hard and hard draw: 
are being offered 

Sizes which hav bee produced 
range from % x .049 WW wal lowr 
to %x.010 in. wall Inte ve ad 
velopment work continues and it is 
expected that heavier wall 
in the Weldrawn product and a line 
of seamless tubing will eventually be 
offered 

A tect 


analysis limit 


thickne e 


erties is availble upon reque 
For further information circle No. 94 
on literature request card on page 236B 





EVERDUR 


Famous for exceptional 





resistance to corrosion, 


high strength, and 


adaptability to money-saving 


fabricating methods. 


Cross sections, slightly enlerged, 
of special shoped wire 
and rod members 





l rods and outer wire in this Edward E. Johnson of the wire and rod. Only two or thi < 
creen are both Everdur® 1010 and of special cross required for cach weld 


Fabrication of the screen is quickly and economically Everdur Alloys ar 


hed by rotating the rod assembly, thus winding on to fatigue. A be machined, hot 
and automatically welding wire to rod by electrical! forged, drawn welded or Oxy 
acetylene-welded by rn methe and equipment bor 
irranged so that the rod assembly becomes detailed informs ‘, properties, ap- 


ition E-5, Our Tech- 
ucal Department at your service. Write The American 
Brass Company, Waterbury 20, Connecticut. In Canada 
Anaconda American Brass Ltd., New Toronto, Ont 


xde, the other electrode being a copper roll which plications and advantages, ask for Pub 


As the latter touches each rod a surge of 
re to the rod, Welding is at the rate of 


per minute, depending on the size 


Where corrosion resistance counts — 


 cesitones <-™"- ANACONDA 


COPPER-SILICON ALLOYS 





ENGINEERING DIGEST OF NEW PRODUCTS 
TUT MUU UUM LULU 


CLEANING STEEL AND OTHER Generally speaking, the Hooker FOUNDRY TESTING EQUIPMENT 
METALS: The classic method of descaling process is applicable to any 4 complete line of foundry testing 
cleaning steel and other metals ir metal or alloy which is not attacked equipment, developed by Harry L 
by molten caustic soda at 930° F. or Campbell, will be marketed by the 


an acid bath may soon be completely 

sutmoded according to the Hooke whose physical properties are not Claud SS. Gordon Company as_ the 

Electrochemical Company. adversely affected at this temperaturs Gordon-Campbell Foundry resting 
Virge Salt, the registered trad The Virgo Salt bath method de Equipment. 

name for the product, and the Hooker cales without pitting ss of base 

patented descaling process have up to metal Mill seale, heat treating 


the present been used in a relatively cale and rust are all converted 


cid 


small number of commercial! installa an acid soluble oxide Acid com 
] 
| 


tions during the developmental stage imption is relatively sma I 


Over 20 different individual applica Virgo Salt bath may be used for years 


tions of the process are in use at the vith only small additions to replace 


| and the 


present time but current experimental lrag-out. The time cycl hort 
work indicates that even m applic: akit possible the har ng of mor 
are po ms n a giver olt 

bath lo I by é water viii« " imi i ! ré Y ae r thes« new 

quench and d t ost he ! as been designed to conform witl 


ecommendatior of the Committee or 


Foundry Sand Research of the Ameri 


applicatior 
econd dip 
brighter i I é metho ( n on ! om Pot al Foundrymen’s Soc lety Invest 
ration has shown that the simplicity 


The metho cone cal tt Sr a mild é rt 


1 safe design and operati of these 
6 different p ‘ ‘ is mets t al ethoc ‘ r w testing units adds to the reliabil 
have bee cee full desez é oye xt i iring, } f the results obtained 
Among tl are high alloy Is mi tub al é While the line now consists of ten 
and wrought mt or é d 1x its covering the majority of the 
i I ts recommended by the Committec 
wire to tu ! ( é on Foundry Sand Research of the 
and strips and even forgings any ty , y 1e€f \.F.S., other units are under develoy 
and fabricated part I ating ‘ ” l \ ment and will be added from time to 
ome cast wo jobs are done i 1 moving t ! ! and time 
ame time as for exampl ol arging wit vy ‘ For further information circle No. 97 
ned stre relieving and al requ é on literature request card on page 236B 
of auto bumper bracket 
Although the proce wa 
‘ 


nally developed for descaling sta 


ARC-WELDING ELECTRODE: \ 
new improved arc-welding electrode, 
the W-22 (AWS Class E 6010), a re 


*rse polarity d-c rod, has been an 


heen found to be ex t ‘ needed For batch 
application perations ¢ gy overhead mono 
for examplk ‘ ‘ rand . from one 
the sand and ta The proce i ve 
pocketing duc pplicabl . continuous wor? nounced by General Electric’ Ap 
is eventualls rip wire and wire rod paratus Department 
a lor further information circle No. 95 The W-22 elect 
on literature request card on page 236B cifically 


ding of all types of joints 


vertical 
teel Because of its penetrati: 
EEL 1e W-22 
plate tock This penet 
MERCURY THERMAL SYSTEM th ‘ mes ! y also facilitates the welding 
FOR HIGH rEMPERATURI t ‘ atu ra | t joints and edge welds. 


ted for welding 


APPLICATIONS \ new dev pe \ eV ! ; i ) ring, High tensile streng 

1200° F. mer t ! tem f t thermal el with good impact resis 
featured properties of 

j 


trode welding bead 


I vithout the nece y « llat 
For further information circle No. 96 For further information circle No 


on literature request card on page 236B on literature request card on page 236B 
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This tubular fireman 


always rings 
the bell? ae bat 


Here's a fire warning that never fails—a 

bottle of compressed CO. that keeps watch 

while you're asleep. The moment temperature 

reaches 130° F, gas is automatically released into the 

whistle stem... result, a warning blast audible for a 
quarter mile. 


Both cylinder and whistle for this self-contained signal are 
fabricated from seamless mechanical tube—right out of Frasse ware- 

house stocks. The manufacturer makes it a policy to rely on Frasse 
tubing for his fire warning and fire fighting devices. For, along with 24 
hour delivery convenience, he has found dependability .. . every cylinder 
withstands a pressure test of 3,000 psi—in 8 years he has never had a failure. 


Whatever your quality tubing requirements, make it a point to check 
the wide variety of specifications and sizes available immediately from 
Frasse warehouses. You'll find mechanical tubing, stainless tubing, aircraft 
tubes, and condenser, hydraulic and pressure tubes in unusually complete 
selections. And Frasse engineering facilities ready to help you choose for 
most economical advantage. Call Peter A. Frasse and Co., Inc., 17 Grand 
Street, New York 13, N. Y. (Walker 5-2200) + 3911 Wissahickon Ave., 
Philadelphia 29, Pa. (Baldwin 9-9900) + 50 Exchange Street, Buffalo 3, 
N.Y. (Washington 2000) + Jersey City + Syracuse + Hartford « Rochester 
Baltimore 


TAM fox Stay Tahing 


Seamless and Welded Mechanical Tubing + Aircraft Tubing + 
Condenser, Hydraulic ond Pressure Tubes + Stainless Tubing — 
Seamless and Welded + Staintess Pipe, Valves and Fittings 


Yruro Now New Facts and Tips 
on Machining Mechanical Tubing 


Your copy of this new l2-page booklet is fact-packed 
with data on machinability of seamless mechanical tubing 
Includes valuable information and practical recommenda 
tions for tool design. A guide you'll refer to profitably 
whether you use automatic screw machines or other 
types of machining. Write now—send the coupon for 
your free copy 


Peter A. Frasse & Co., Inc 
17 Grand Street 
New York 13, N. ¥ 


Please send me ur new, free box 


mavhinability of amle tubing 


NAME 
FIRM 
ADDRESS 
ib disdeitthins evewedus anenenied 


February, 1950: Page 233 





ENGINEERING DIGEST OF NEW PRODUCTS 
TULUM UT 


BATCH-TYPE FURNACE: After ex 
tensive engineering development and 
field test work, Surface Combustion 
Corporation announces its new high 
production batch-type furnace for all 
types of control atmosphere heat 
treatment of steel. The furnace is 
available with the built-in RX atmos 
phere generator to provide for gas 
carburizing, homogeneous carburizing, 
dry (gas) cyaniding and carbon res 
toration, clean hardening and general 
heat treating. Work is carried in and 
out of the furnace on four trays which 
are moved by alloy screws. A lower- 
ator quench mechanism is 

which provides “semi-automatic” op 
eration for the charging and dis 
charging of the furnace. 


included 


Extremely fast heating rates de 
veloped by the use of radiant tube fir- 
ing, combined with a fan to circulate 
heated, prepared atmosphere, pro 
vide production up to 200-pound-per 
hour gross loads per square foot of 
area. The furnace has a maximum 
gross charge capacity up to 2500 
pounds, depending upon the type of 
work to be proces ed. 

Floor space requirements of this 
furnace are extremely low in view of 
its production capacity. With the RX 
atmosphere generator built integrally 
into the furnace unit, a 16 ft. long by 
9 ft. wide space is adequate for the 
entire furnace 

Operating reports to date indicate 
the unit’s capacity for light case cya 
niding at less than one half cent per 
pound of work exclusive of burden 
and fixed charge 
For further information circle No. 99 
on literature request card on page 236B 


DUCTILE CECOLLOY: The Cham 
bersburg Engineering Company is 
now producing large and small cast 
ings of Ductile Cecolloy for compo 


nent parts of many Chambersburg 


products and is also marketing the 
material in the heavy jobbing casting 
field. 

After more than four months of 


development work, Ductile Cecolloy 


castings, weighing up to 40,000 Ibs., 
have been successfully produced 

Ductile Cecolloy is a high-carbon 
cast iron, treated with magnesium to 
transform the graphite from the nor- 
mal flake form to spheroidal form, 
thus retaining self-lubricating prop 
erties and much of the vibration 
dampening properties of cast iron, 
while virtually eliminating the in 
herent weakness of normal cast iron 
which results from the notch effect 
of flake graphite. The metallic ma 
trix of the material is essentially 
steel, which can be produced with 
appropriate microstructures to give 
desired physical properties. It is also 
subject to heat treatment for altera- 
tion and improvement of physical 
properties. 

Ductile Cecolloy can be produced 
to specifications within the ranges of 
the following physical properties as 
Tensile strength 60,000 to 
80,000 psi. Yield strength 40,000 to 
60,000 psi. Elongation 0 to 15%. 
Modulus of elasticity 22,000,000 to 
25,000,000 psi. 


cast: 


Although higher in cost than cast 
iron, Ductile Cecolloy is lower in cost 
Weight reduction 
made possible by its high strengths 
will in many cases result in econo 


than cast steel. 


mies over cast iron construction, and 

further economies will result from its 
ibstitution for cast steel 

physical properties permit. 


where 


Machinability is equal to or better 
than cast steel and fine finishes ar« 
easily attained, thus resulting in cost 
avings and enhancing the wear re« 
istant properties. 
For further information circle No. 100 
on literature request card on page 236B 


DIE CASTING MACHINE FOR 
ZINC The new HP-1-Z zinc die 
casting machine has been specifically 
designed to meet the needs of the 
zine die caster, according to Lester 
Phoenix, Inc. This machine was 
designed to eliminate as far as pos 
sible, the human element in setting 
up and adjusting the machine. 


Metal Progress; Page 2: 


The gooseneck locates itself in two 
machined slots in the yoke. Misalign- 
ment is impossible. Fixed to the 
gooseneck is a split bronze bushing 
which guides the plunger stem, so 
misalignment is impossible here, too 
The head of the plunger is held by 
a T-slot attached to the 
plunger cylinder, making the plunger 
completely self-aligning 

The only adjustment is with two 
dog point screws against the bracket, 
seating the gooseneck firmly against 
the nozzle. 


coupling 


The whole installation i 
simpler than setting up dies. 

Another feature of the machine is 
that the pot can be made any siz 
desired, since it is entirely separat« 
from the structure of the machir 
itself. 

Furthermore, the plunger cylinde: 
yoke is no longer subject to any 
adjustment, being rigidly mounted on 
the frame of the machine. The oil 
lines to and from the plunger cylin 
der are permanent, rigid pipe lines 
rather than hose, being considerably 
safer. 

For further information circle No. 101 
on literature request card on page 236B 


PORTABLE RADIATION DETEC- 
TOR: A new portable radiation de 
tector, the long-probe Gamma Survey 
Meter, which enables the operator to 
measure radioactivity from a dis 
tance has been announced by the 
Special Products Division of the 
General Electric Company. 

The new instrument, developed by 
the G-E 
Consulting Laboratory, can be used 


General Engineering and 
for monitoring areas in which radio 
activity is suspected or for other 
types of radiation metering 

A detector 
a four-foct-long probe converts radi 


located at the tip of 


active emanations into electrical e: 
ergy. This detector consists of 
electronic tube and phosphor, a 
terial which gives off light in 
Light from 
the phosphor acts upon the electroni 
tube, which converts the light er 
ergy into electrical energy and ampli 


presence of radioactivity. 


fies its magnitude. 

At the other end of the instrument, 
a dial is activated by amplified energy 
from the tube. It 
amount of radiation exiting the phos- 
phor four feet away. The detector 1 
powered by 1000 volts induced from 
low-voltage batteries, which are er 
closed in a box that can be carried 
over the operator’s shoulder 
For further information circle No. 102 
on literature request card on page 236B 
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NEW PRODUCTS 
MUL OL 


ELECTRIC HOT PLATE: A new 
Temco electric hot plate which is un- 
usual in design and performance is 
announced by Thermo Electric Manu- 
facturing Company. 


An extremely sensitive but sturdy 
thermostat provides completely varia 
ble control from 100 to 700° F. (38 
to 370° C.) Temperature 
is held within 5° at 100° F 


in 2° from 200° F. 


variation 
and with 
to maximum. This 
sensitivity of control is unusual, par- 
ticularly in the lower temperature 
ranges, and makes the plate adapt- 
able to many critical uses as well as 
heating. The control 
dial is numbered to indicate approxi- 


for general 
mate temperature settings. A neon 
indicating light glows while the plate 
is heating 

The cast 


heats fa and 


aluminum surface plate 
evenly Its square 
shape, 6 x 6 in., permits greater usable 
urface area. It is well insulated on 
the bottom side and is mounted with 
in the 


small point 


metal body with only four 
of contact to minimize 
heat conduction to the body. Heating 
elements are made from highest qual 
Thermo 


grade 


ity nickel-chromium alloy 
stat contacts are high silver 
and of large diameter for cool opera 
tior 

For further information circle No. 103 


on literature request card on page 236B 


CONTROLS: 
one a completely redesigned milli- 
voltmeter 


Two new instruments 


to be 
known as the Pyr-o-Vane controller, 


indicating controller 
and the second a Protect-o-Vane con- 
troller designed to protect a furnace, 
oven or a process from excess tem 
being introduced by 
truments division of Min 
neapolis-Honeywell Regulator Com 


peratures—are 
Brown In 


pany. 
Automat 
Pyr-o-Vane 
a light 
and out of an electrical field 
The Protect-o-Vane is 


ontrol provided by the 
controller is effected by 
metal vane which moves in 
described 
y the company as a 
Vane 
many of the components being inter 
shuts off heating 
when temperatures go beyond 


’ companion 
piece fi the Py: controller, 
changeable It 
source 
a set limit. It can also be used in 
conjunction with the company’s Elec- 
troniK 
For further information circle No. 104 
on literature request card on page 236B 


line. 








"KEMP. . .\cumersion Pots Melt Metal Under Idea! 
Conditions—Control Degree, Rate and Dis- 
tribution of Heat, Limit Dross Formation 


O MATTER WHAT soft metals you 
heat: lead, pewter, tin or salt — 
for coating, annealing, tempering or 
a special application—your plant 
needs Kemp Immersion Heating! 


Take heat recovery as an index of 


Kemp’s amazing performance. A 
full 12 ton Kemp pot, out of service 
for two days, can be brought to 
600° F. in less than two hours! 


PAYS FOR ITSELF 
Even if your melting equipment is 
large enough for the job when 
you replace with Kemp you're 
money ahead. No brickwork to steal 
heat no external combustion 


hiM 


OF BALTIMORE 


CARBURETORS 
BURNERS 
FIRE CHECKS 


ATMOSPHERE & INERT 
GAS GENERATORS 


ADSORPTIVE OR YERS 
METAL MELTING UNITS 


pron nn- 


chamber no carbon monoxide 

no temperature overrun. You 
get high melting rates, reduced dross 
formation, temperature 
recovery after adding cold material 

PLUS an estimated fuel saving 
of up to 40%! 

FOOLPROOF OPERATION 
The famous Kemp Carburetor 
part of each installation 
complete combustion, 
stallation costs, makes your melting 
operation profitable. Get the facts 
Find out how much you can save 


speed of 


assures 
reduces in 


Fill out coupon and send for special 
bulletin. 


IMMERSION MELTING POTS 


THE C. M. KEMP MPO. CO., Dept. 0-2 
405 E. Oliver St., Baltimore 2, Md. 


1 
! 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
! 
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€ TAL AYACRY 


PUBLISHED BY THE COOPER ALLOY FOUNDRY CO., HILLSIDE, W. J. 


FORTY TONS OF WATER 
FOR EVERY TON OF COAL 


PUMPING CONDITIONS IN ANTHRACITE MINING 
DEMAND THE BEST IN MATERIALS AND EQUIPMENT 


For every ton of anthacite coal 

mined, almost forty tons of water 

have to be removed. Since annual 

production approximates 45,000,- 

000 tons of coal, the magnitude of 

the pumping problems connected ps COAL 
with the removal of water by the itn 
billions of tons is staggering. 


According to engineers at Barrett-Haentiens and Co., 
Hazleton, Pa., leading designers and manufacturers of 
centrifugal pumps, pumping conditions encountered in 
anthracite mining present a constant challenge to mine 
operators and equipment designers; for not only must the 
equipment be designed to resist corrosion, as in mine drain- 
age work, but it must also be able to withstand the abrasion 
encountered in coal preparation. 


Mine drainage pumping involves continuous operation in 
solutions where the pH ranges as low as 2.7-2.9. The volume 
handled ranges as high as 10,000 g.p.m. under pumping 
heads from 200 to 1200 feet. Corrosion means costly shut- 
down .. . and in times of ‘‘highwater,"’ as may occur during 
a rainy spell, such a shut-down may be disastrous. 


To eliminate this danger, engineers at Barrett-Haentijens 
recommend the use of Cooper Alloy 19A, a stainless steel 
alloy containing 28% Cr. and 3% Ni. Laboratory and field 
tests have demonstrated the excellent service to be obtained 
from the use of this alloy, and mine owners are becoming 
convinced that the higher initial cost is far outweighed by the 
long range economies effected. 


The most severe pumping conditions, however, occur when 
this acidulous mine water is used in the coal cleaning or 
preparation process. In addition to the acid, pumps must 
handle coal, slate, rock and dirt, and in some systems, sand. 
Specially built Hazleton type ‘CB"’ solids handling pumps 
provide satisfactory service in this application, thanks to the 
excellence of the design and the wise use of Cooper Alloy 
19A for impellers and wearing rings. Frequently, the entire 
pump, including the huge casing is cast in this corrosion and 
abrasion resistant alloy to assure guaranteed service. 


AVAILABLE UPON REQUEST technical data chart giving 
Comparative Resistance of cast Stainless, Nickel, and 
Monel in a wide variety of corrosive media. 





The COOPER ALLOY Foundry Co......leading producer 
of Stainless Steel VALVES + FITTINGS « CASTINGS 
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NEW PRODUCTS 
VUNEUUNUAAUUAEUOEOUEOUNOUEDA AED UODUODU AE OEDUA LATE 


CONTROLLED ATMOSPHERE FUR- 
NACE: A new controlled atmosphere 
furnace capable of dry cyaniding, 
light case carburizing, and clean hard- 
ening is designed with a specific view 
to lower costs of operation and mai: 
tenances according to Industrial Heat 
ing Equipment Company. Among the 
features of these furnace are ign 
mvection for fast heating, positive 
passage of atmosphere through the 
work, simplified construction of alloy 
components, trays designed especially 


for quenching 


—s 


which permits 
martempering The unit 
ipplied with vestibule 

g from gas atmosphers 


For further information circle No. 105 
on literature request card on page 236B 


VERSATILE LOW COST UNIVER 
SAL TESTING MACHINE: Standa 


tensile, compression, and transvet 


tests of! 
insulating 


developes 
ng Machi 
This new | 
in ple 
It is compact 
structed and offer 


cational 


ovided ¥ 
10,000 

tie machine 

Army, Navy, F« 

fications Availabl 

perated and motor irive mode 

For further information circle No. 106 


on literature request card on page 2368 
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143. Ingot Casting Machine 153. Oil Burner 
mage brochure illustrates and describes New 24-page catalog 410 descr 

wafer ingot-« asting " p b er 

1 machine tt 4 
pe ominne e to another 
the ingot mold 
molds, is 
Brothers 1, Quene hing 
144. Laboratory Tee nique Cat oa V-1146 gives det 

“The Laboratory” hed uined 
periodically for those intere 


ast 
ifG eu 


velog nts of laborator pparat ° . ° 
Fisher Scientific Cutting 


145. Load Testing 
Bulletin 307 describes Type 
cells, in ch strain gages bonded t« 
are load-sen . ements. Cell capacitic n a —" 
2000 to 200,000 Ib, in seven sizes. | 156. Petroleum Refining 
ble on Alleghe 


useful in tank weighing. Baldwin Ll motive Work 

146. Lubrication of Hot 4 cen in acon 7 ee 
Metals req Allegheny Ludlum Steel Cort 

New bullet 426 deacribes how (DAG oid ~ = ° . . 

gpeghhine con ealve your tnbricetion problems ' 157. Polishing and Buffing 
hot metal forming operations Acheson ( I t t 1A St tline A 
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147. Machine De _ polishing and bufling job. Acme Aéfe. Co. 
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158. Potentiometer, Portable 


163. Pyrometer 
Catalog Section 25H 
new multiple-point pyrome 
provides a rapik f ur 
tures from one to hermocouple locatik 
Thermo Electric ( 


164. _ Radiation Pyrometers 

c g N-33B gives concise up-to-date infor 
mat m new model Rayotubes, built to work 
with all Microms nd Speedomax instruments 
and easily a 1 t such as slab 
furnaces, soaking pit pe carths, etc. Leeds & 
Northrup Ce 


165. Refrac ‘tories 
sf mn plete fetails on refractor 
nierr« melting operati 

catal @ 863 Norton Co 

166. Sawing 
B n 2-MP ill 


Merryweather ce 
167. Saws 

Cat tal 8 49 de 
c ) 


tions and | 
ne-piece 
properties ‘ 
adaptable where 
Carbon Cx 


169. Solde “Ts 


request 


Ameri an Platinum ui rks 
170. Spectrographic Outfits 
“Spectrographic Outfits for Rapid, Econom 
Analysis", a scientific and well-illustr 
entation of prism spectrographe by z 
tt and grat t ent 


> a for e 
indicated. Jarrell-Ash Co 


171. Speed Control 


New 24-page two-color booklet GEA 5334 pr 


General Electric 


172. Steel, Alloy 


24-page booklet 


Alloy Steel with 
r u car 
spert es 


L iasing all ties an 
173. Steel, Alloy 


Steel, Alloy 


eel Foundry 


175. Steel, Sti inless 
re booklet 
Range 
illustrates ft 
cusses the princiy 
ses of sta 
ms 
Steel, Stainless 


177. Steels for High 
Temperature 


178. Surface Cleaner 





ELIMINATE 
STOOL STICKERS 


with "NATIONAL" Graphite Stool Inserts! 


* Here are the conclusions drawn from five years 
of testing ‘‘Nzetional’’ graphite stool inserts: 


1, Cast-in graphite stool inserts eliminate 
stool stickers. % 


2. Cast-in graphite inserts, of proper 
grade and size, produce a stool which will 
outlast an ordinary all-iron stool by as 
much as 86%. 


3. Cast-in graphite inserts do not ad- 
versely affect the quality of the steel ingot. 


ADVANTAGES ARE: 


Track time for ingot trains held to a mini- 

mum. Maintenance cost of stripper 

cranes materially reduced. Time and 
labor saved all along the line. 


k Write for free reprint of 
Graphite Stool Inserts for Big 
end down Molds from the Sep 
tember, 1949, issue of lrow aud 
Steel Engemeer. Address Degu 





The term ~~ National” ts @ registered trade mart of 


Use Carbon Mold Plugs for Plug-bottom Molds! Ee 


Unit of Union Carbide (193 and Carton Corperetion 
No contamination of ingot. * May be used more W Hast 42nd Street, New York 17,N.¥ 
than once; no stickers. * Light, strong, easy to Division Sales Offices: Atianta, Chicago, Dalles 
handle. * Consistently accurate in dimension. * Re- Kanes Coy, Now York, Fistsbusgh, Sen Fvsnctses 
sist thermal shock and hot-metal erosion. Foreign Department: New York, U.S.A 


These products sold in Canada by Canadian 
National Carbon Company, Lid., Terente ¢ 
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FOR STAINLESS AND 
LOW ALLOY a eect, HELP 
Consult Your Abrcos Distributor 





& QUICK SERVICE - From ample local distributor stocks. 
ar 
@ ELECTRODE SELECTION - Experienced distributor help on 


proper selection from 56 differ- 
ent grades. 


& UNUSUAL PROBLEMS - Distributor can call on Arcos Field 


Engineer. 


ARCOS DISTRIBUTORS 
NEW ENGLAND Moline, til. Machinery & Welder Corp. 


St. Louis, Mo. Machinery & Welder Corp. 
Salt Lake City, Utah Whitmore Oxygen Co. 


Toledo, Ohio Williams & Company, inc. 
MIDDLE ATLANTIC 
SOUTH and SOUTHWEST 
Buffaic, N. Y. Root, Nec! & Co 
Erie, Penne. Boyd Welding Co Albuquerque, N. Mex. Industrial Supply Co. 
New York, N. Y. Arcos Corp., Philo., Pa Atlanta, Ga. J. M. Tull Metal & Supply Co., Inc. 
Pa. Borger, Texas Hart Industrial Supply Co. 


Hartford 6, Conn. Arcos Corporation 
Boston, Mass. Arcos Corporation 


New Jersey Arcos Corp., Phila., 
Philadelphia, Pa. Arcos Corporation 
Pittsburgh, Pa. Willioms & Co., Inc. Kingsport, Tenn. .. Slip-Not Belting Corp. 
Rochester, N.Y. Rochester Welding Supply Co Oklahoma City, Okla. Hart industrial Supply Co. 
Pampa, Texas Hart Industrial Supply Co. 

MIDDLE WEST Phoenix, Ariz. Arizona Welding Equipment Co. 

Tucson, Ariz. Arizona Welding Equipment Co. 


Houston, Texas Champion Industrial Sales Co. 


Chicago, Il! Machinery & Welder Corp. 


Cincinnati, Ohie Williams & Co., Tulsa, Oklahoma Krisman Industrial Supply Co. 
Clevelend, Ohio Williams & Co., 


Columbus, Ohie Williams & Co., WEST COAST 


Denver, Cole. Western Oxygen Company, Bakersfield, Calif. Victor Equipment Company 
Detroit, Mich C. E. Phillips & Company, Fresno, Calif. Victor Equipment Company 
Fort Wayne, indiana Sutton-Garten Company tos Angeles, Calif. Victor Equipment Company 
Indianapolis, ind Sutton-Garten Company Portland, Ore. J. E. Haseltine & Company 
Konsas City, Mo. San Diego, Calif. Victor Equipment Company 

Hohenschild Welders Supply Co San Francisco, Calif. Victor Equipment Compony 
Milwaukee, Wis Machinery & Welder Corp Seattle, Wash. J. E. Haseltine & Company 
Minneapolis, Minn. Machinery & Welder Corp. Spokane, Wash. J. E. Haseltine & Company 


FOREIGN 


Hile, Hawaii Howaiian Gas Products, ltd 
Honolulu, Hawaii. Hawaiian Gas Products, ltd 





Terento, Canada Alloy Metal Sales, Ltd. 


Fecos CORPORATION 


1500 South 50th Street, Philadelphia 43, Pa. 
FIELD ENGINEERING OFFICES: Chicago, Ill., Los Angeles, Calif., Pittsburgh, Penna. 
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Cold Welding 


HEN METALS are welded at 

temperatures below the solidus, 
pressure must be applied at fairly 
high intensities. The metal deforms 
locally, the amount depending on 
temperature and the hardness of 
the metal, as well as on the pres 
sure. One fundamental advantage 
of “cold” welds is the avoidance of 
cast metal and the “overheated” 
zone in fusion welds. 

In a series of studies on light 
alloys of aluminum and magnesium 
conducted by R. F. Tylecote both 
heat and pressure were applied 
simultaneously through dies to make 
lap welds in thin sheet metal 
Pressure-butt welds between %-in 
bars were also studied. 

For making lap welds, dies of 
either tungsten-copper alloy or heat 
resisting steel were supported in a 
core block of aluminum bronze and 
heated by a resistance coil. Pres 
sures up to 120,000 psi. and welding 
temperatures up to 925° F. were 
used, producing deformations or 
dimples at the weld as deep as 80% 
of the total thickness of metal. The 
average welding range for the mate- 
rials and thicknesses used was 
about 660° F. and 30,000 to 60,000 
psi., with deformations (dimples) of 
10 to 60%. With high pressure 
(120,000 psi.) welds were obtained 
in some alloys at 200 to 400° F. 
The strength of a weld made at any 
specific temperature depends largely 
on the deformation obtained when 
the weld was made; as the welding 
temperature is lowered the defor 
mation necessary to produce a weld 
increases. 

Cleaning of the aluminum or 
magnesium sheet is very important 
The best method was scratch brush 
ing just before welding, to break the 
oxide film and roughen the surface 
Pickling alone was not effective 
A normal welding cycle involves a 
“heating-up” time of about 2 min 
and a “welding” time of about 3 
min., although welding times up to 

(Continued on p, 240 


* Abstracted from “Pressure Weld 
ing of Light Alloys Without Fusion” 
by R. F. Tylecote, Transactions, Brit 
ish Welding Research Assoc., Novem 
ber 1945, p. 163; “Further Investi 
gations on the Pressure Welding of 
Light Alloy Sheet”, by R. F. Tyle 
cote, Transactions, British Welding 
Research Assoc., November 1948 
94r; “The Pressure-Butt Welding of 
Light Alloy Bar”, by R. F. Tylecote, 
Transactions, British Welding Re 
search Assoc., February 1949, p. 2r; 
“Solid-Phase Bonding of Aluminum 
Alloys to Steel”, by V. W. Cooke and 
A. Levy, Journal of Metals, Novem 
ber 1949, p. 28 





GULFGEM OIL 


provides better lubrication for spindles, 
helps maintain machine accuracy 


One of the many ways that industry 


® 


makes multiple savings with 
@ 


Precision-built spindles in modern grinding 
machines operate at speeds of 10,000 r.p.m. and 
higher. In order that work accuracy can be main- 
tained within a few ten-thousandths of an inch, 
spindle bearings must get full protection against 
excessive wear and sludge. 

Recommended by Gulf Lubrication Engineers 
for this important protection job is Gulfgem Oil, 
the world’s finest spindle lubricant. Super-refined 
by Gulf’s exclusive Alchlor Process, Gulfgem Oil 
has unmatched resistance to oxidation and forma- 
tion of sludge deposits—it lasts longer, and helps 
keep bearings clean. Outstanding lubricating 
qualities of Gulfgem Oil insure less wear, fewer 


bearing replacements, freedom from spindle 
vibration. 

Gulfgem Oil is one of more than 400 Gulf 
quality oils and greases that are helping plant 
operating men make multiple savings through 
improved production and lower maintenance 
costs. For effective assistance on your lubrication 
and maintenance problems, write, wire, or phone 
your nearest Gulf Office today. 


Gulf Oil Corporation - Gulf Refining Company 
GULF BUILDING, PITTSBURGH, PA 
Scles Offices - Warehouses 
Located in principal cities and towns throughout 
Gulf's marketing territory 


Helps make machines 
produce more at lower cost 
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Announcing... 


A Complete Line 
of 
Spray, Dip and Brush 
PHOSPHATE COATING CHEMICALS 
for 
PAINT-BONDING 
RUST PROOFING 
and DRAWING 


Paint-Bonding Granodine” — cine phosphate 


coating chemicals, applied by spraying, dipping, or brushing 





ima cold medium or hot process, IMnprove paint adhesion on 


steel, iron, and zine 


“Lithoform” zine phosphate coating chemical, applied by 
spraying dipping ol brushing al room temperature makes 


paint stick to galvanized iron, zine and cadmiun 


» >! 
Rust I rooling “Permadine™ zinc phosphate 


coatin chemical applied itt nh Persian process lorms ar 





oil ibsorptive coating on tron and steel that bonds rust-inhibit 


ing oils such as “Granoleum.” 


“Thermoil4y ranodine” hangar phosphate coating 
chemical ipplied im an imme 0 wess, forms a dense 
ervstalline coating on iron and steel ch. when oiled ot painted 
inhibits corrosion and when oiled protects friction surfaces 

° 
Draw pie “Cranodraw” ne phosphate coating 
chen il used In an Hnimersion process lat litates the mechani 


cal deformation of steel, 


Write for further information on any of these phosphate coating 
chemicals and processes and how they can be adapted to your 


bP | ty | c¢ , 
Af ment Orn { 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER, PA. 


Maaviacturers of Metallurgical, Agricultur-l and Pharmaceutical Chemicals 
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Cold Welding 


(Starts on p. 238) 
15 min. were used. At the higher 
temperatures the welding time is 
shorter, and at 900° F. the weld 
strength in aluminum alloys in 
creased with deformation and weld 
ing time. 

Maximum weld strength was usu 
ally developed with 40 to 60 
deformation. (Sometimes higher 
strengths were obtained with greater 
weld deformations but in any event 
sheet thickness has a pronounced 
effect due to stiffness.) A hard 
rolled aluminum-manganese alloy 
similar to 3S-H gave best weld 
strength over a wide range of weld 
ing temperatures. “Cold” pressurs 
welds are lower in shear strength 
than with conventional spot welds 
in these sheet materials This is 
attributed to two factors 1 plu 
is more readily pulled out, particu 
larly in deeply dimpled welds, and 
erratic bonding and sheet distortior 
due to use of conical dies. The 
pressure welds showed considerabk 
scatter in strength properties 

In a second study cylindrical 
dies were used together with shim 
stops to limit deformation of the 
weld area. Welded specimens wer 
much flatter and dimples could be 
maintained constant to + 1%. These 
dies gave consistently higher 
strengths at deformations of 20 to 
60%. With a 0.45-in. die, pressure 
welds in 0.05-in. alclad duralumin 
were equivalent in size and strength 
to conventional spot welds 

It was found that high-purity 
aluminum sheet could be pressure 
welded at room temperature with 
pressures as low as 40,000 psi. and 
deformations of 40 to 60%, and 
these welds were from 80 to 85% 
as strong as those made with sim 
ilar deformation at 650° F. 

The strength of welds in mag 
nesium showed considerably more 
scatter than those in aluminum, 
which is attributed primarily to the 
difficulty of preparing the surface 
Fairly good results can be obtained 
by power scratch brushing. Inter 
posing commercially pure magne 
sium foil 0.004-in. thick between the 
surfaces gave weaker welds and 
more scatter 

Heat treatment after welding 
gave variable results; metallographic 
examination disclosed no evidence 
of grain growth across the weld 
line 

For most of the tests the time 
interval between scratch brushing 
and welding did not exceed 15 sec.; 
however, welds made with up to 

(Continued on p. 242 





N the manufacture of their famous “B-8” stapler, Bostitch employs 
precision stampings of mild steel strip which are case-hardened in a 
Hayes production furnace. The principal parts are the base and core 
(or magazine) as pictured above. These must be clean, free from dis- 
tortion, and uniformly hardened to meet close tolerance requirements 
in final assembly 

The Hayes CS-400 Reciprocating Hearth Furnace (installed in 1948) 
provides the necessary high quality production at the rate of 8,000 to 
10,000 pieces per 8-hour day. Carburizing atmosphere is furnished by 
the Hayes Type IG Insulated Generator, plus small ammonia vapor 
addition. An internal quench chute delivers work to the conveyorized 
oil quench. With this equipment, work is manually placed on the load- 
ing platform at the front, and no further handling is required. Work is 
carried through the heating and holding cycle, quenched, removed 
from the quench oil and dumped in tote boxes or baskets 

This modern, automatic Hayes Furnace eliminates the labor and extra 
operations involved in conventional salt bath methods, such as wiring 
or racking the parts, washing to remove salt residue, and removing from 
wires or racks 


It can also be used for controlled-otmosphere hardening operations 
as the generator can supply various atmospheres for a wide range of 
requirements 


For further information on the many and varied 
“Certain Curtain” atmosphere furnaces 


REQUEST CATALOG 110 


C. |. HAYES INC. 


76 BAKER ST., PROVIDENCE, R. I. 





ELECTRIK . FURNACES 





The Universally Recognized Leader in 


WARONESS TESTING 


Instruments, Equipment and Accessories 


There is only one measure of value in hard- 
ness testing equipment: Dependable Accuracy. 

WILSON’s 27 years of research, production 
and standardizing of such equipment assures 
quality approaching perfection. Wilson Field 
Service Engineers (1) study users’ require- 
ments, (2) recommend most suitable equip 
ment, (3) supervise installation and (4) make 
sure of continued faithful service 

Choose WILSON equipment to suit your 
needs, with pre-assurance of its depend 
able accuracy. 


winoness veren 

Made Only by Wilson 

“ROCKWELL” HARONESS TESTER— ________ 

developed and made only by Wilson. For laboratory, toolroom 

or production line testing. Vertical capacities from 34" to 16” 
Motorized models available 


2 * 

“ROCKWELL” Superficial 

HARDNESS TESTER — especially suited for 

testing thin material, nitrided or lightly 

carburized steel and areas too small for 

regular “ROCKWELL” Hardness Tests. 

Depth of indentation .005 
factory for general testing where surfaces are 
smooth and materials homogeneous 


or less. Satis- 


TUKON— for micro-indentation hardness testing 
with either Knoop or 136° Diamond Pyramid In- 
denter. Made in 3 models to cover the full 

range of Micro and Macro Hardness test- > aa 
ing with loads from 1 to 50,000 grams 


ACCESSORIES. “BRALe” is the only diamond 

indenter made to Wilson's precision standards. e TEST BLOCKS 
enable you to keep your instrument “Laboratory” accurate 

@ EQUITRON—fixture provides means for accurately positioning 

test samples. @ ADAPTER—permits testing inner cylindrical sur- 

faces with unimpaired accuracy. @ Work SUPPORTS—facilitate 

testing of variously shaped rod stock, tubing or irregular shapes 


FOR DETAILED INFORMATION 


fill in the coupon below and mail to us 


WILSON MECHANICAL INSTRUMENT Co., Inc. AECO 


WIC ROHARDN 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC 


230-F PARK AVENUE, NEW YORK yw. Y 


aj 


Please send me further information on the subject checked 
“ROCKWELL” Hardness Tester [ 
“ROCKWELL” Superficial Hardness Tester [ TUKON Accessoric 
NAME —_ 

rive 

COMPANY NAME 

ADDRESS 


cirry 
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(Starts on p. 238) 

100 hr. delay were markedly weaker 
in commercially pure aluminum 
and aluminum-magnesium (7%) 
sheet. Heating a cleaned surface for 
5 min. at 750° F. also impaired the 
results except in an aluminum- 
magnesium-silicon alloy. Generally 
the exposure time at room temper 
ature between cleaning and welding 
must be very short 

Weldability of these alloys ap 
pears to be a function of recrystal 
lization temperature and cleanliness 
The inherent strength of the alloy 
also influences weld strength. How 
ever, no evidence was obtained that 
welding by recrystallization occurs 
under 
peratures. 


pressure at the higher tem 
Some 
tained at temperatures well below 


welds were ob 
the recrystallization temperature 
under exceedingly 
and deformations) 


high pressures 
Prior cold work 
ing appears to have no particular 
nfluence. Welds were produced 
with deformations as low as 20 

ind the minimum pressure required 
for these alloys lies between 2000 
and 14,000 psi It 
that this type of 

joints may be 


would appear 
welding for lap 
applied advanta 


assemblies having con 


relation to 


geously t 
siderable welding in 
their size 

lo obtain more precise data on 
mechanical strength, welds wer 
made between abutting ends of 
s-in. rounds of aluminum and mag 
nesium alloys of various strength 
levels. The bars were butted ver 
tically in a 10-ton hydraulic press 
and heated with an oxy-acetylene 
ring burner. Abutting ends were of 
three 

in. cylinder in. long; (Db) orig 
tapered t 
Machined 


ends were 


forms (a machined to a 


inal diameter of bar 

in. diameter in * in 
ind cleaned bar power 
abutting 
both th 


seratch brushed before 

Welds were 
constant temperature and “con 
stant methods Im the 
first technique an 
of 12,000 psi 


made by 


pressure 
initial pressure 
was applied and the 
burner lit, the flame controls havin 
been previously adjusted from dun 
Welding tempera 
ture was reached in 30 to 60 sec 


ny experiments 


when the flame was cut off and the 
desired upset pressure applied. Ii 
the second technique the desires 
welding pressure was applied before 
the start of heating and 


throughout; heating continued unti 


untained 


the bar ends were upset as desired 
In practice this second method is 


(Continued on p, 244 








METALLURGICALLY-MECHANICALLY 


STING PROGRESS! 
LASTI SS: 
General Alloys is proportionately devoting manpower and resources to 
Research and Development to an extent unprecedented in any branch of the 
casting industry. 
This work was greatly accelerated because: 
a) Of Defense need for technical advance in casting metals to keep pace 
with accelerating engineering progress. 
b) To remove “blind” spots in casting specifications, and of concepts of 
obtainable casting structures, soundness and fatigue values which have 
limited the use of, or service received from, castings. 

Recognition received from Metallurgists and Engineers, in the Armed 
Services and industry, and from leading Foundrymen, stimulates our effort. 
Besides, striving to evaluate our ignorance, and doing something about it, is 

FUN! 


Radical changes in casting process and controls require such reorientation 
of men and facilities that application to our commercial product, deferred by 
defense and related developments, must proceed slowly. 

Bold new engineering concepts, based on improved casting, are emerging, 
more are in process. None will alter the basic Policy of G. A.: “The ulti- 
mate economy is product life and service rendered per dollar cost, not low 

price per pound of castings.” 

Customers who, following the period of war economic and metallurgical 
confusion, are again keeping records, thus rate G. A. products: “We can- 
not afford to buy ‘cheaper’ alloys.” 

We have made a specialty of the tough jobs, particularly those that “can’t 
be cast”; but our most outstanding performance is our unmatched depend- 
ability and economy on the “routine” jobs in American industry. We solicit 


your inquiries for Heat and Corrosion Resistant Castings, alloy product 
design and fabrication. 


(, A. Engineered Castings 
from Flexible SPIRALINK 
Belt Conveyors A Furnace 
Mechanism to Jet Engine Com 
ponents and Chemical Pumps 


GENERAL ALLOYS COMPANY 


BOSTON—0O ffices in Principal Cities 





ay RK THE iS 
ac FOOTSTEPS ca wh Mn 
’ Cay "FGEvER AL AW? SO Foxsond “OFAN iygusK® 


One of the three 1000 
KW. Ajex-Scomet Elec- 
tric Induction Furnaces, 
for melting brass, recently 
installed at Waterbury, 
Connecticut, for the Scovill 
Manulecturing Compeny 


For faster melting, lower melting losses, 
close temperature control, and complete 
dependability in quality results, Scovill 
Manufacturing Company chose the 1000 
KW. Ajex-Scomet Electric Induction Fur- 
nace for its new plant. It is the largest and 
most powerful electric melting furnace ever 
made for brass. 

Holding capacity is 20,000 pounds, 
with an hourly melting rate of 51 to 6 tons. 





Under controlled conditions, molten metal 
is supplied to continuous casting machines 
for the production of brass strip of unprec- 
edented size 

Ajax engineers bring you over thirty 
years’ experience in the induction melting 
field. Ajex-Scomet Electric Induction Fur- 
naces offer distinct advantages in cost 


reduction and manufacturing efficiency 


AJAX ENGINEERING CORPORATION 


Trenton 7, New Jersey 








AJAN ELECTRIC The ee Maltgren Elven 
AIAN ELECTRIC FURNACE CORP, dex yet tector fernscrs tor Metng 
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Cold Welding 


(Starts on p. 238) 
simpler, since no temperature meas- 
urements are necessary. 

Welding specimens were then 
machined to 0.4-in. diameter for 2% 
in. For bend testing, the specimens 
were machined to 0.60 in.; test sup- 
ports were 6 in. apart and the bars 
were loaded at the third points (2 
in. apart). 

Contact areas in the tapered-end 
pieces (c) had the greatest temper- 
ature differential, and longer heat- 
ing times are required to equalize 
temperature over the contact area. 

Welds made by the “constant 
temperature” method using the (c) 
bar gave higher tensile strengths 
than welds made using the (a) bar 
if the contact areas increase up to 
150% by upsetting. Above 150° 
upset the (a) bar gave higher 
strengths. This is possibly due to 
an outer zone of relatively high 
strength metal in the (c) bar’s weld 
which has been worked at higher 
temperature than the central por- 
tion. As the amount of upset in- 
creases this outer metal is pushed 
further from the center and more 
of it is machined off the test 
specimen. Such a zone appears to 
be peculiar to the conical (c) bar 
welds; Tylecote believes successful 
pressure-butt welds require the 
smallest temperature gradient across 
the contact area. 

Maximum tensile strengths of 
weld were obtained with section 
area increases (upsets) of 200 to 
400% using the cylindrical (a) bar 
and welding temperatures of 850 to 
1100° F. With the conical (c) bar, 
bend fractures show no appreciable 
deformation in welds made with 
upsets below 300 above this the 
angle of bend increases very rap 
idly. Contrary to lap welds, micro 
examination gave some evidence of 
grain growth across the weld line 
of these buit welds. 
method 
does not produce as high or con 
sistent weld strengths as at “con 
stant temperature”, 
the general principle that “for satis 
factory pressure welding of light 
alloys, deformation of the interface 
under a small but significant pres 


The “constant pressure” 


which indicates 


sure and over a narrow temperature 
range is necessary” 

Application of high pressures in 
butt welding is extremely difficult 
due to the freedom of the interface 
to deform, yet weld strength is a 
function of deformation rather than 
pressure. Pressure for a good weld 


(Continued on p. 246 





KEY’ CONTACTS 


METAL INDUSTRY 


meets at the 


_ METAL SHOW 


tn 
CHICAGO! 


October 23-27, 1950 





NATIONAL METAL CONGRESS and EXPOSITION 


INTERNATIONAL AMPHITHEATRE + CHICAGO 


Sponsored by 
AMERICAN SOCIETY FOR METALS «+. AMERICAN WELDING SOCIETY 
A.1.M.E., METALS BRANCH « SOCIETY POR NON-DESTRUCTIVE TESTING 
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F the finest small metal tubing, cold drawn to your specifications, 


>} 


will tind Superior high quality small tubing best for any applicaric usual or 


sual. To produce High Quality tubing we follow these “rules of production 


s which are the direct result of the years of experience Of the men at Super or 


@ Control of raw stock—satisfactory composition is assured before processing. 
@ Metollurgical control throughout the full production cycle. 
7 
. 


Planned cold drawing schedules — to handle large production runs and repeat orders. 


Controlled atmosphere annealing between each drawing to assure clean, bright 
finished tubing 
@ Visuol inspection and laboratory testing of each order to guarantee only tubing 
that is dimensionally and metallurgically accurate. 
Caretully selected distributors, located in all principal cities in the U. S. and Canada, 


have qualitied representatives who will be glad to disc 


uss your tubing needs 


ALL ANALYSES 010° 10 %"’ 0.0 
CERTAIN ANALYSES ( 035° MAX. WALL) UP TO 1%" 0.0 


SUPERIOR TUBE COMPANY 
2008 Germantown Ave., Norristown, Pa. 


For Superior Tebing on the West Coast, call PACITIC TUBE CO. 
5710 Smithway St. Les Angeles 22. Cal. © Algetus 2.2151 
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need be only sufficient to hold the 
interfaces in intimate contact and 
to exclude air, provided that it 
imposes the necessary amount of 
deformation to break up the oxide 
film. The most weldable alloys are 
the Al-Mn and the Al-7% Mg alloys. 
The least weldable are the magne- 
sium-base alloys. Optimum welding 
temperatures vary from 790 to 1100' 
F. for the various alloys 

Aluminum to Stainless — Experi- 
ments on the bonding of aluminum 
to 18-8 stainless are reported by 
Cooke and Levy. Annealed bars of 
l-in. diameter were butted end-to 
end under 5000-psi. pressure at 
various temperatures in a_ special 
aligning jig and twisted 180°. Pres- 
sure was maintained until 500° F. 
was reached, then reduced to 1500 
psi.; this pressure was maintained 
until desired bonding temperature 
was reached, then increased to the 
desired value, and 
the steel bar was 


simultaneously 
twisted 180° 
Pressure was applied continuously 
Welded 
specimens were cooled to 500° F. in 
the jig. 


to compensate for upsetting. 


Experiments were made by axial 
pressure, wherein the hot metal was 
restrained in a sleeve of hardened 
high speed steel. In these tests 2500- 
psi. pressure was maintained during 
heating to bonding temperature, and 
then was increased as desired, held 
for 5 min., after which specimens 
were cooled and removed from the 
dies for heat treatment. 

Surface preparation for 
bonding was as follows: 
was ground on a 50-grit 
etched deeply with 20° sodiun 
hydroxide Anodic etching of the 
stainless resulted in best bond 
strength. Tensile strengths of 20,000 
to 35,000 psi 


twist 
Aluminum 
belt, or 


were obtained with a 
range of bonding temperatures from 
50 to 750" F. 
at 850° F. increased these 
about 5000 psi. Bonding pressures 
of 12,000 to 13,000 psi. were used up 
to about 700° F 


Subsequent annealing 


strengths 


without excessive 
upsetting of the aluminum 

In the hot with re 
straining dies the required bonding 


pressing 
temperature appeared to be an 
inverse function of pressure. For 
example, at 850° F. at least 10,000 
psi. was necessary; at 650° F. at 
least 30,000. The range of tensile 
strengths was approximately the 
Heat 
bond 
strength, particularly of welds made 


same as that in twist welding 


treatment improved the 
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In planning the recent addition to the LIFESAVER 
Corp. plant in Port Chester, N. Y., a critical question 
was — what to use for piping the sugar and corn 


syrup solution through the manufacturing process. 


Uhin-wall stainless steel tubing was finally chosen 
because it was not affected by the fermenting tend- 
ency of the sugar solution and it eliminated threaded 


joints in which ferment lodged and bred fungus. 


Now came the question—-what's the best way to 
join stainless steel tubing? After three months of 
trials and tests, the answer was clear—braze with 
EASY-FLO. For this low temperature silver alloy 
proved that it did a fine job of joining stainless stec! 

that it was easy to apply—that its joints, like the 
tubing, were not affected by the sugar solution, 


2200 FEET OF STAINLESS 
STEEL TUBING in sizes of 1), to 


q i", with stainless steel fittings, make up the 

j ~ sil . system through which the sugar solution 

f i} Sltiie wie. ‘ , : flows down from storage vats on the 6th 
floor to measuring jars, to premelters, to 

cookers. It's all assembled with EASY.FLO 

into a one-piece channel that will never leak 


or corrode 


Lockwood Greene Engineers, Inc 
N. Y. City irchitects and Engineers 
John Winkle, Portchester, N. Y. 


Plumbing Contractor 


y 
ria # 


Bulletin 17 gives the details of the surprisingly simple, fast, low-cost procedure 
Bulletin 12-A gives you the details about EASY-FLO. Write for copies today. 


" 


82 FULTON STREET NEW YORK 7, N. Y. 
Bridgeport, Conn. « Chicago, lil + Los Angeles, Ca!, « Providence, R. 1. « Toronto, Canada 
Agents in Principal Cities 
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Guaranteed Resdl1s from 
FURNACES - OVENS - DRYERS 


in the OVER-ALL JOB by 


FURNACES 


PRODUCTION 


LINES 


CONTINENTAL 


problems to results... 


As varied as the problems were in these 
heating process requirements, CONTI- 
NENTAL produced the solutions. We have 
the answer to your problems, too. 

CONTINENTAL planned performance 
starts with the analysis of your problem 
and production requirements. It carries 
through with the selection and develop- 
ment of the best methods, estimates costs 
and savings, designs and builds the equip- 
ment, and provides the work-handling ac- 
cessories and control devices. Further- 
more, CONTINENTAL handles the complete 
installation, turning over to you a unit- 
ized, producing job with guaranteed results 

Our 25 years’ experience and diversified 
research have produced numerous original 
designs and improved procedures. All of 
this data is available for preliminary plan- 
ning. CONTINENTAL invites you to share 
its engineering “round table’ to discuss 
the expansion, remodeling, or modernizing 
plans you have in prospect. There is ne 
obligation. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 


District Representatives 
Ridgewood, NN. / Indiemapolis Cincinnati Milwaukee 
Detroit Cleveland Pittsburgh 


Con rpmemras (= eeereas Cnermenee ome 


Every Plant Needs CONTINENTAL 
Write for This New Booklet No. 127 
See How CONTINENTAL Can Help You. 


SPECIAL MACHINES 
COMPLETE PLANTS 
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by hot pressing in restraining dies 
The mechanism of this improvement 
is not known but relief of residual 
stresses is one possibility; diffusion 
between iron and aluminum, aided 
by recrystallization, is a strong sup 
position; formation of a thin film 
of a submicroscopic iron-aluminum 
alloy is another possibility. The 
surface of the aluminum must b« 
properly roughened for best bond 
strength in pressure welding, as 
was also observed in the British 
work. 

Cooke and Levy point out that 
“hot-press bonding with no external 
lateral movement is believed to be 
a new feature in the solid-phas« 
welding of aluminum to steel. The 
absence of external movement 
makes the technique quite practical 
for any part adaptable to press 
forging. A third feature is the abil 
ity to bond aluminum to stainless 
steel despite the presence of con 
trolled oxide films. This is some 
what contrary to established ideas 
on pressure welding. 

From the British work with 
pressure-butt welds in aluminun 
alloys it is concluded that sufficient 
lateral deformation to break up the 
oxide film is necessary. In the 
American work with welds between 
aluminum and steel the oxide film 
is not broken up by lateral defor 
mation, which is nil; the oxide is 
retained and is made to improve 
bond strength in some way by post 
heat treatment. The effective ranges 
of bonding temperatures and pres 
sures are higher in the British work 
than in the American 

W. L. Warner 


Cobalt” 


OBALT is a metal in scant supply 
among North American ores. I 
the past surprisingly little attention 
has been paid to its chemistry and 
metallurgy. This first-rate mone 
graph fills an important gap i 
both these fields. The author serve 
is chief research chemist for the 
major producers of cobalt and ha 
been able to supplement informa 
tion in the literature with data 
obtained at first hand 
Three quarters of the world’s 
(Continued on} 
*A review of “*¢ 
S. Young, Americ: 
Monograph 108 
hold Publishing 
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mechanical wear at M.LT Carlson cutting equipment and trained t 
organized by Prof. Bur 
well This book is a result 
of that meeting. It con : : 
tains the original papers Carlson stainless steel rings are available in 
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G. O. Carlson, Inc. supplies stainless steel plates in all 
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The chromium and molybdenum content of SPEED 
ALLOY qualify it for tough jobs like this sector gear 
made by United Precision Gear Co Indianapolis 
Ind After trepanning the center and cutting 
teeth into the outside diameter, the circle is cut 
segments and heat treated No distortion at all 
experienced Finished parts were fastened to 
hitch feeding mechanism of a large punch press 
Undoubtedly SPEED ALLOY can cut your costs and 
solve your tough jobs—plates stocked up to 72” wide 
and 6” thick flame cut to specifications and specially 
processed before shipment to insure maximum machin 


ability—Send for bulletin #905 


These Speed Steels will save for vou. too! 
SPEED CASE X1515 SPEED TREAT  X 1545 


A low carbon, free machining, open A 
hearth hot rolled steel plate. Desir 
able carburizing qualities. 70,000 p.s 
tensile strength and other 


medium arbon, open hearth. hot 
the fastest ma 


arbon steel plate 
equally hardening qualitie 
advantageous properties. Smooth fin ; and other desir 
shes easily obtained. Widely used for sice s. Polishes to mir 
molds, gears, sprock dies 
ets, fixtures, plates 
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Burger Iron Co Grammer, Dempsey & Hudson, Inc Earle M. Jorgensen Co 
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Passaic County Steel Service, Inc. Peckover's Ltd 
Paterson, N. J. Halifax - Montreal - Toronto - Winnipeg - Vancouver 
Peninsular Stee! Co Horace T. Potts Co 


Pidgeon. Thomas Iron Co 
Detroit, Mich. Philadelphia 
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Cobalt 


(Starts on p. 248 


cobalt comes from Africa at the 
present time and more than three 
quarters of the cobalt mined is 
used in the metallic state. None of 
the American ores is high grade 
ind almost all that is used in this 
country is imported. The price of 
the metal is slightly under $2.00 a 
pound in small lots. 

Few base metals require such a 
wide variety of etallurgical ex 
tractive operations as does cobalt; 
the methods vary greatly from ore 
to ore. Rondels are produced by 
pelletizing hydrated cobalt oxide 
extracted from the ores, with 10 
of pulverized wood charcoal and 
i binder such as dextrin, and after 
they have been dried, are reduced 
with charcoal or graphite in small 
reverberatory furnaces at 1925°1 
From cobalt-nickel ores, the final 
rondel contains 97 to 97.5 ( 
with 1 to 1.5 N The author 
believes that, in the future, electro 
lytic cobalt with a purity of 99.5° 
will gradually displace the rondels 
from the market At the present 
time, it is not easy to procure high 
purity cobalt in the United States 
even for research purposes. Experi 
menters are driven to purifyin 
their own supplies. This situatio 
should be corrected 

Except for the complex cobalt 
imines, only seventec types of 
chemical compounds are discussed 
in a section entitled Chemical 
Properties of Cobalt There has 
been no attempt to compete with 
the standard chemical texts, such 
is Mellor, on the innumerable c« 
dination compounds of cobalt 
but the typical ones are cited fre 
i thoroughly modern viewpoint 
rhe position of cobalt salts” in 
catalysts for the Fischer-Tropsch 
synthesis of hydrocarbons and 


other syntheses i ce petently 
covered in a separate chapter Phe 
role of cobalt in animal nutriti 
is also thoroughly up to dat Phe 
final chapter devotes 18 pages t 
inalytical procedures for determir 
ing cobalt 

About one third 
concerned with the physical 
echanical propertic f the 
netal ane illoys One chay 
is reserves or fer ! illoys 
mother for 1 errous A se] 
chapter is used to discuss the 
plaved by cobalt in powder eta 
hurry ind another deals with the 
electroplating of cobalt 

In spit f the small 
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The right TORCH TIP to fit the 
Gear Tooth Size . . . The Secret of NE 
Uniformity in Flame Hardening 


In the Flame Hardening heat treatment of Neloy or Neloy Moly Alloy Steel 
gears for the machines of industry, the right torch tip to fit the tooth size is of 
prime importance. Penetration of hardness to the proper depth for a given size 
of gear tooth, and core toughness can be obtained uniformly in no other way 
Directing the flame to the teeth from a torch tip that fits the tooth size is assured 
at National-Erie . . . It is a standard ‘‘Must’’ that is never overlooked 

As illustrated, our torch tips are developed to fit the tooth size to be hard- 
ened. They are comparable in sizes to the standard range gear cutters or hobs 
For example we would use the same tip for a 1 D.P. and 3” C.P. tooth. Each 
range of size in gear teeth requires a torch tip that fits the tooth to be hardened 
The correct torch tip plus National-Erie skill in flame hardening assures the 

combination of a high surface hardness comparable to the 
carburizing or case hardened treatment, with a core tough 
ness of a fully quenched medium carbon alloy steel 

A range of torch tips has also been developed by our 
engineers with the same care, for the flame hardening of 
track wheel treads and rope sheave grooves. They also 
are illustrated. Full details are yours in Bulletin No. 9. 
Write for it. 


sx NATIONAL ERIE CORPORATION .z 
Ds ERIE, PENNSYLVANIA + U.S.A és 7 | 


February, 1950; Page 251 





Improved quality control | Cobalt 


(Starts on p. 248 

book, the information contained is 
Of metals At LOWER COST | iris eet ear ie 

mented, and ably presented. The 
high quality of the book is marred 
by a few errors and inconsisten 
cies, of which only one will be 
mentioned: On p. 56 and 67, the 
melting point of cobalt is given as 
1480" C., whereas the diagrams on 
p. 72, 94 and 96 show the melting 
point as 1490°C. Actually, the 
most probable value is 1495 + 1° C., 
as determined at the National 
Bureau of Standards and published 
in 1947. LAURENCE S. FosTer 


Reflectoscope, Type UR, 
Style 50E351. 


Lithium® 


OE MAIN TYPE of raw material 
used in Germany during the 
war from which to extract lithium 
was the tailings from a tin ore 
containing 0.2 to 1.4% lithium 
Concentrates therefrom were 
roasted with 30% potassium sul 
phate, the resulting lithium sul 
phate being treated with potassium 
carbonate, and the lithium carbon 
ate converted to lithium chloride 
which is then electrolyzed to obtain 
lithium. The other source was cer 
tain minerals containing lithiun 
oxide, which are soaked in sul 
phuric acid and then roasted with 
aluminum sulphate at 1375° F. The 
Provides rapid accurate product is dissolved in water, and 
non-destructive testing of lithium carbonate and chloride 
obtained as above 
steel and other metals Lithium chloride was electro 
lyzed in refractory-lined steel cells 
Metals tested by the Reflectoscope e CONTROLLED SENSITIVITY 18-in. cubes), in which were three 
are preferred by users who cannot —can be adjusted to meet quality graphite anodes and a steel cath 
afford lost machine and man control standards, ode; the electrolyte consisted of 
, ADEE 52% lithium chloride and 48 
of service failures are minimized set-up quickly by one man, of 8 to 9 volts and 850 to 900 
: amperes, and a current efficiency 
when potentially harmful defects =, TESTS PARTS “IN PLACE” of 85 to 90%, 10 Ib. of lithium 
are located before fabricating or —locates fatigue cracks in shafts, was obtained per cell per 24 hr., 
machining. rolls, axles and other stressed the electrolyte being maintained at 
parts. Operates on 100-130 volt, 775° F. Power consumption was 
60 cycle current. 140 kw-hr. per pound of lithium 
The main metallurgical appl 
cations of lithium were (a) for 


The cost per test is low because it 
is instantaneous. The operator 
touches the quartz-crystal Search- 





ing Unit to the surface and im- degassing and deoxidizing high 


conductivity copper and (b) for 
making alloying additions for lead 


Commercial Ultrasonic Test- 
ing Service Now Available 


in Most Industrial Localities ‘ 
on the Reflectoscope screen and Send fer Price Lilet 50-527 bearings. which contain 0.04 of 
st 5 7 


are located accurately. For full de- lithium. 
tails write foi new Bulletin 50-105. 


mediately “sees” through the 
metal. Discontinuities are revealed 











*From Report No 25, British 
Intelligence Surveys, “The Nonfer- 
rous Metal Industry in Germany, 

SPERRY PRODUCTS, INC a 
v je British Information Services, 30 


DANBURY,. CONN. Rockefeller Plaza, New York City 20 








34 YEARS’ 
SERVICE LIFE 


Thermalloy tray and fixture assembly for 
heat-treating pinions, designed and pro- 
duced by Electro-Alloys for a leading 
automotive manufacturer. 


with 2 to I work /alloy ratio 


The Thermalloy” 


heat-treat tray you see here 
was designed by Electro-Alloys engineers for 
a leading automotive manufacturer. It is used 
tor heat-treating pinions in a continuous 
radiant-tube furnace on a 
of 1650 

Weight of the assembly, considering its 
size, is not unusually light (24'» Ibs.). But 
the design of the fixture increased the number 
of pinions it carries from 4 to 9, or the weight 
load from 20 lbs. to 45 Ibs. The result is 
a large increase in the productive capacity 
of the furnace. 

Yet, heavier loading in no way affected 
operating life. A number of the original trays 


carburizing cycle 


Specify CHEMALLOY’ 


for corrosion resistonce 


c AMERICAN _ 


OMPANY | 





February. 


Write for Technical Booklet——Caost 26 


1950: 


have now been in service over 3'» years. And the 
Thermalloy trays have given, on an average, 
twice the service life of competitive trays 

Results like this are a matter of selecting 
the right materials plus seemingly small 
tricks in design. The latter is often the most 
important in increasing service life. 

We would like to prove to you that we do 
have an outstanding design service... plus 
outstanding heat and corrosion resistant ma- 
terials in the various grades of Thermalloy 
and Chemalloy. On your next alloy castings 
problem, call in an Electro-Alloys engineer, 
or write Electro-Alloys Division, 1971 Taylor 
Street, Elyria, Ohio 

*Reg. U.S. Pat. OF 


THERMALLOY” 


for heat and abrasion resistance 


cre. 20 NI Alloys 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 
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@ Extensive Facilities A Carbon-Beryllium 
@ Exacting Specifications j Steels” 


@ Rigid inspection » 
ial . i ' HE AUTHOR studied the influ 
a Precision Workmanship ’ ’ ' T ence of beryllium on carbon 
’$ ‘ steels of five carbon contents. Com 
@ On-the-dot Deliveries = of the 2 


positions 27 steels investi 
. gated are listed in Table I. All 
e Wide Range these steels could be shaped under 


the forging hammer; the forge 


Table I -— Compositions of Beryllium 
Steels 





Mn Sr Be 


Steels With 0.05% Carbon 
0.05 0.35 0.18 0.00 
0.05 0.40 0.22 0.20 
0.05 0.33 0.14 0.42 
0.05 0.42 0.23 0.88 
0.05 0.45 0.23 1.16 
005 044 0.27 1.66 

Steels With 0.2% Carbon 
0.24 0.41 0.26 0.00 
0.25 38 0.21 0.18 
0.19 38 0.28 0.38 
0.19 38 0.32 0.63 
0.24 52 0.53 0.82 
0.21 51 0.45 1.42 

Steels With 0.4 Carbon 
041 0.30 0.26 0.00 
0.36 0.43 0.23 0.09 
041 0.46 0.35 0.32 
0.40 0.41 0.35 0.70 
041 0.42 0.51 0.93 
0.43 0.51 0.23 1.73 

Steels With Carbon 
0.54 0.44 18 0.00 
0.54 0.47 26 0.43 
0.53 0.43 2 0.74 
0.56 0.51 

Steels With { 
0.80 0.39 | 0.00 
0.96 0.21 { ; 0.11 
0.95 0.20 21 0.21 
0.90 0.19 0.78 
0.96 0.19 
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Beryllium Steels 


and 0.8 to 1.7 Be show a eutectic 
containing the beryvllium-bearing 
carbide; the eutectic melts at about 
2000” F. 

For studying the ay trans 
formation, the microstructures of 
all steels were examined after 
water quenching from temperatures 
between 1380 and 2000° I Steels 


Table 11 — Hardness, As Forged 
and Normalized 








is one of the 
many applications of this 


PORTABLE PRECISION 
POTENTIOMETER 


Distinctive features include: 


1. High sensitivity, sturdy, built-in Pointer- 
lite golvanometer— permits balancing 
to within 2 microvolts in low-resistance 
circuits — better than 0.05° C. on iron 
constantan couples 


2. Completely self-contained assembly 
no external accessories except the 
thermocouple circuit 


3. Two full-scale ranges—0 to 16.) milli 
volts and O to 161 millivolts—readable 
to within 2 and 20 microvolts re 
spectively 


4. Convenient arrangement of galvanom 





eter scale, potentiometer dials, keys 
ond bottery rheostats for greatest 
ease in reading and adjustment 


5. Sturdy, compact construction for many 
years of service under hard use. 


Portable Precision Potentiometers ore 
available in ao selection of ranges up to 
1.6 volts. Described with other Rubicon 
potentiometers in Bulletin 270 and 270-A 


OTHER RUBICON PRODUCTS 


vonometers @ Resstonce Standards 
Resstonce Bridges © Magnet Mardness 
testers for production testing « Evelyn 


Photoele orimeter f 


COMPOSITION BRINELL HARDNESS 
Nor 
MALIZED 


Be ForGED 


Steels With 0.05 Carbon 
0.05 0.00 116 116 
0.05 0.20 143 143 
0.05 0.42 188 188 
0.05 0.88 z 231 
0.05 1.16 ‘ 
0.05 1.66 

Steels With 0.2 Carbon 
0.24 0.00 163 
0.25 0.18 207 
0.19 0.38 228 
0.19 0.63 286 
0.24 0.82 32 
021 1.42 364 

Steels With 04 Carbon 
041 0.00 170 
0.36 0.09 87 
041 032 255 
0.40 0.70 340 
041 0.93 364 
0.43 1.73 321 

Steels With 0.55% Carbon 
0.54 0.00 196 
0.54 0.43 302 
0.53 0.74 340 
0.56 144 340 

Steels With 0.9% Carbor 
0.80 0.00 241 
0.96 0.11 286 
0.95 0.21 321 
0.90 0.78 340 
0.96 1.30 $64 














precise chem nalyss of metals « Mag 
netic Permeameters « Other equipment 


mvolving precise ement of 


a! qvontites 


RUBICON COMPANY 


Electrical Instrument Makers 


58 Ridge A © Philadelphia 32, Pa 





low in carbor mad high in 

lium did not transfor: they 

ferritic at all temperatures 
The ferritic 


showed the usual stro 


berviliu 
in fracture grain size aftet 
to high temperatures. The fracture 
ippearance of the pearlitic steel 
depends on the content of beryl 
lium-bearing carbice Phus lo 

steels that 


special carbide behave 


carbon low-beryvlliu 
contain 
like unalloved steels, whereas un 
dissolved beryilinm-bearing carbide 
in the it 
grain growth up to 2000" I 


Berviliu TT ses the hard 


structure may inhibit 


ness of the ‘ now il 
ized steels “ in Table Il 
the imecreas 


ularly striking 
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Tempilstiks 


A simple method of 
controlling temper- 
atures in 


© HEAT-TREATING 
IN GENERAL 


it's this simple, Select the 
Tempilstik® for the working 
temperature you want. Mork 
your workpiece with it, When 
the Temp stik® ~=mork melts 
the specified temperature hos 
been reoched 


gives ve 
te 2000 
reodings 





Available in these temperatures ( F) 
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FREE —Tempil® “Basic Guide 


to Ferrous Metallurgy” 
— 16%" by 21” plastic-lominated wall 
chort in color. Send for sample pellets, 
stating temperature of interest to you. 


GORDON 
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CLAUD S. GORDON CO. 


Speciolists for 33 Years in the Heat Treating 
ond Temperature Contro! Field 

Dept. 15 © 3000 South Wallace St. Chicago 16, Ili 

Dept. 15 © 2035 Hamilton Ave, Cleveland 14, Ohie 
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NICE 
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PENNSYLVANIA 
For a top quality job of genuine semapeadage - ne 
JL A. RANGE BOILER & TANK CO., COA 
hot-dip galvanizing, send your ‘ A MALLEABLE TING 
materials to one of the galvar A TENS & CALVASIEING 
HANLON- GREGORY GA — 
izers listed at the right. They are 2 1RON & STEE RP. F 
American Pe CALVES CU 
TENNESSEE 
NEERING 


all members of the 
Hot Dip Galvanizers Associa 
PERMEATE 
tion and are pledged to adhere 
rigidly to its specifications for 
hot-dip galvanizing 
TEXAS 
RON & WIRE WORK 


WISCONSIN 
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RECIPROCATING, CONTROLLED ATMOSPHERE FURNACES 
SUITED TO WIDE RANGE OF GENERAL AND ATMOSPHERE WORK 
VERSATILE. A.G.F. Reciprocating Furnaces are suited to continuous clean harden- 
ing, annealing, normalizing, case-hardening by the patented Ni-Carb process, etc 
Work treated in the seme furnace may range from extremely small light springs 

stampings, drop forgings, etc., up to quite large and heavy pieces 

THE RECIPROCATING MUFFLE advances work through the heat by its own 
momentum. Heat losses and mointenance problems are reduced to a minimum by 
the complete elimination of conveying mechanism from the heeting chamber. There 
is no traveling belt to be alternately heated and cooled — only work enters and 
leaves the furnace 


Write for Bulletin 815-AB today 


AMERICAN GAS FURNACE CO. 


1002 LAFAYETTE ST., ELIZABETH 4, N. J. 
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Beryllium Steels 


in the low-carbon beryllium steels 

Confirming previous data of 
others, the author found that iror 
beryllium alloys nearly free fron 
harden by precipita 
tion, but the reaction seems to be 
very slow. The _ beryllium 
are more resistant to softening thar 
carbon steels (Fig. 1). Berylliun 
decreases the elongation, reductior 
in area and impact strength 


carbon can 


steels 


Fig. 1 Temperability of Beryllium 
Steels Water Quenched From 1920° I 


fervilium steels of high carbor 


content were investigated for 
magnetic characteristics (0. von 
Auwers has previously observed 
that beryllium steels of low carbon 
content are unsuitable for trans 
former steel because hysteresis loss 
increases with berylliu content.) 
Steels with 0.9 C and berylliur 

mtent up to 1% have an increas 
residual 


ing coercive force ind 


induction, but above 1 te these 
properties decrease 

Some of the steels were 
for resistance to scaling, to see 
high affinity of beryl 
night ike the 


steels suitable for co 


tested 


whether the 
lium for oxygen 
nercial use 
at high temperature ‘or berylliun 
contents of 1.0 to 1.5 scaling re 
good” up to 1200° I 
A steel with 0.05 C and 1.66* 


sistance was 





Beryllium Steels 


Be was corrosion tested in tap 
water, 10% nitric acid, 5% sul- 
phuric acid and 1% hydrochloric 
acid at room temperature. The 
steel was very much attacked by 
all these reagents. 

The author concluded that, even 
without considering the price of 
beryllium, there is no reason to use 
beryllium steels because all the 
improvements in properties can be 
obtained with alloying elements 
that are more easily controlled. 
However, it may be worthwhile to 
study the creep strength of struc- 
tural steels containing beryllium, 
ind the suitability of beryllium 
steels for hot work tools, on 
account of the stability on temper- 
ing. The effect of beryllium in 
steels alloyed with other elements 
should be investigated. 

Orro Miri 


Titanium’ 


HE USUAL SOURCE of titanium 
in wartime Germany was ilmen- 
ite ore. It was digested in sulphuric 
icid and the iron crystallized out 
and centrifuged. One novel process 
was carried out on a_ pilot-plant 
basis. Briquettes of ilmenite, coke 
(or coal), and sodium hydroxide 
(mixed in the proportion of 100 to 
20 to 25, respectively) were charged 
into a small rotary furnace (35 in 
inside diameter, 10 ft. long) and 
fused at 2400 to 2550° F. The prod 
ucts were carbon-rich iron and a 
slag of sodium titanate, from which 
titanium oxide is extracted 
litanium metal is obtained by 
a reduction of titanium tetra 
chloride with sodium, (b) thermal 
lecomposition of titanium tetra 
bromide, or (c) the reduction of 
titanium oxide with calcium hy 
dride. The first and the last are 
the most widely used 
Sodium reduction is carried out 
it 1475°F in vacuum-tight steel 
rucible f approximately 20-in 
diameter, each holding 33 Ib. of 
sodiul chloride ind 33 Ib. of 
yotassiu chloride titanium tetra 
hloride gas being passed through 
the charge rhe calcium hydride 
pi 1 molybdenum-wound 
square by 6 
British 
The Nonfer- 
Germany, 
for 90¢ from 
Services, 30 
York City 20 


» CAN PUT ALL YOUR 
*. “EGGS” IN ONE STANWOOD 
BASKET! 








MULTI-POINT 
PYROMETER 
INDICATOR 


\ 9 A yrat e 
Sim "se “. 
ple tile 


Compact Trouble-Free 


Designed to indicate temperatures for 
various applications 

Indicator is automatically compensated 
for cold junction temperature changes 
and instrument temperature resistance 
coefficient 

Available in five temperature ranges, 
either Fahrenheit or Centigrade 

Maximum accuracy is obtained be- 
cause Polarized Plugs and Jacks are of 
thermocouple materials, eliminating er- 
rors produced by unmatched elements 

The coupling plug quickly connects the 
pyrometer to any of the six thermocouple 
jacks 


fast 


if you will advise us the details of your applice- 
tion, we will recommend suitable equipment or 
for additional information request ovr Cateleg 
Section 25 H 





IMMEDIATE DELIVERY 


2100 


STEEL TUBING and BARS 


PETERSON STEELS, INC. mainteins the largest stock of 
high carbon-chrome (52100 type) steel, seamless tubing 
and round bers in the country. More then 200 sizes of 
tubes from .875” O.D. to 8.231” O.D. Bar stock from 
.171” round to 7.5” round. 


Ring forgings also supplied quickly — any analysis, any size. 
WRITE FOR CURRENT STOCK LIST 


Contains full information on all available sizes, finishes, 
etc. Write today, on your business letterhead, for your copy 


PETERSON STEELS.INC. 


Dept. B, 420 Lexington Ave. *« NEW YORK 17, N.Y. 
Telephone: MUrray Hill 5-1560 


NEWARK,N.J.« DETROIT, MICH. e CHICAGO,ILI. 





need Pure Ammonia ina hurry? 


a \ 


That clean Mathieson Ammonia is quick on 

the take-off. A call from you to the nearest of 

Mathieson’s 44 warehouses will bring ‘‘Super- 

Math” in a flash... and we do mean “super” 

It's pure—really pure— purged of moisture, 
non-condensable gases and other undesirables 

Every cylinder and valve is thoroughly checked 

before quick-shipment to you. So if you need 

pure ammonia promptly, call Mathieson. A free 

Ammonia, Anhydrous & Aqui vitic Sodo «©6040 - page booklet, “Ammonia in Metal 

oe Egy cote deed Treating”, is available on request. Mathieson 

Products ... Fused Alkali P Chemical Corporation, Mathieson Building, 
Crlorite Products. Carbonic Gos ‘ 


Methylote Baltimore 4, Maryland 
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Titanium 


ft. long; reduction is by etallic 
calcium at 1300 to 1475°1 in a 
hydrogen atmosphere. 

Titanium crystals, obtained as 
above, are further purified, and 
sintered after pressing into the 
desired shapes, or melted by the 
atomic hydrogen are and cast int 
ingots. Titanium metal and _ tita 
nium-rich alloys were hot worked 
at 1500 to 1650° I 

Main applications of titanius 
products reported are enamel 
fluxes, dielectrics and other con 
ponents for the radio and electronic 
industries, titanium carbide for 
carbide tools, welding fluxes, heat 
resistant alloys, and armor plate 


Small Gas Turbine’ 


SMALL GAS TURBINE for 

industrial use has been under 
test in England since late 1945, 
its construction having been pre 
ceded by developmental studies 
in details started two years pre 
viously. Constructed during a tin 
when heat resisting alloys were 
very scarce, it represents what can 
be expected under minimum cor 
ditions of size and temperature 
Apparently the greatest difficulty is 
in providing proper entrance and 
exit passages for the air or gas at 
COMpressol combustion chamber 
and turbine so that unifor flow 
may result 

In a representative test run, ai 
was heated to 520° F. by turbins 
exhaust befor entering the 
pressor The latter is an &-stage 
ixial flow compressor; the ai 
leaves at about 1.34 atmospheres 
pressure and (in this test) it 
810° F. temperature After passi 


through another heat interchange 


it was delivered to the combustion 
chamber ua 1075" 1 (Gias utlet 
from combustion chamber Vas 
ey te | and from the turbine 
1150} Working under thes« 
ditions the turbine generated 1460 
hp. gross, of which the « 

ibsorbed 1122 hp about 

was lost in bearing fricti 

jo hip was lett for sett 

his nour 


caloritic 


O)perat 


tal Ga 





REDUCED 
MACHINING 
cosTs 
RESULT FROM 
WISE 
SELECTION OF 
CUTTING 
FLUIDS 


STUARTS 
WISE ECONOMY 
PLAN 
provides 
the method 


Not just another spot check 
“oil survey,” the Stuart plan is a 
scientific appraisal of a plant's 
over-all needs coupled with 
practical suggestions and fol- 
lowed through with a continuing 
technical service. 


Ask to have a Stuart 
Representative explain 
the WISE ECONOMY 
PLAN to you. 


p.A. Stuart Gil co. 


2743 S$. Troy St., Chicago 23, iil. 





Small Gas Turbine 


the root, and highly polished on 
leading and trailing surfaces. They 
are very short (about an inch), and 
have axial clearance of 0.006 in 
The combustion chamber is 
about 3 ft. 3 in. dia. by 7 ft. long 
a mild steel tube For about half 
its length it has a liner of 18-8 
stainless steel, separated from the 
outer casing by in. cooling space 
through which supplementary com 
bustion air flows. At the head end 
is a fame cone of “Nimonic™ (75 
Ni, 21° ay 2.5 Ti) at whose 
apex is the burner As inferred 
direct flame impingement 


will ruin any part of this structure 


above 


in short order 

The turbine is multistage with 
stainless iron blading (possibly 
influenced by the builder's experi 
ence with steam turbine construc 
thon) Hence the 
operation in the neighborhood 


low-temperature 


of 1050° F. for continuous service 
The radial clearance of 0.030 in 
has been well maintained during 
four years of intermittent opera 
tiot One serious difficulty (not 


experienced when using gas for 
With oil 
fuel containing as little as 0.044 


ash, accretions gather on the casing 


fuel) comes from ish 


and rotor blades so rapidly as to 
within 48 hi 
manent damage to the etal 
noted 


Stall the machine 
No pern 


surfaces has bee 


Metal-Oxide Parts 
for Turbine Blades 


ERAMICS 
ind metals are now being ec 
bined to make turbine blades. This 


promises to increase the permissi 


(refractory oxides 


ble temperature, and thus the effi 
ciency, at which gas turbines for 
aircraft and other applications ca 
pperate Ceram alerials have 
been widel used for duct lining 
md stationary parts of gas turbines 
but for use tf oving parts the 
ire too britth 

ng with quick te 
Research « these 


ita preliminary stage, but the « 


id subject to crack 
perature change 


iterials is still 


ouragi 
the g anne the 1 bine 
is drive y the exhaust blast 
the burnis 
blades are 


zg fuel ancl the 

ubject to extremely high 
is well as to 

phere and the 
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TOOL and DIE 


You... 


It improves 

surface fin 

ish, removes 

oxide scale, in 

creases tool and die life through 
proper maintenance. Hydro-Finish is 
the new versatile impact blasting 
process that uses a fine mesh abrasive 
suspended in water and holds toler 


ances to .0001 inches 


In the Tool Room, Hydro-Finish 
simplifies the manufacture and main 
tenance of tools, dies and molds. It 
reduces usual costly handwork and 
produces a surface virtually free from 


lirectional grinding lines 


In the Production Line, Hydro-Fin 
ish chminates many tedious finishing 
yperations. It reduces cost and time 
involved in buffing. It improves fa 
tigue life of the metal parts it finishes 


It cuts many manufacturing costs 


It can be used for surface finish 


ng, lubrication control, removing 
discoloration, preparing surfaces for 
plating, finishing threaded sections 


plus many other uses 


Find out today how Hyd: 
sh can help J 
Write for Bulletin 1400 t 
PANGBORN CORPORATION 
1204 Pangborn Blvd 
Hagerstown Md 


- 
_——~ | PANGBORNITE 
eo The best abra- 
a sive forallliquid 

4 blasting needs 

Available in many mesh sizes 


Look to Pangborn for all the latest 
developments in Blast Cleaning 
and Dust Control Equipment 


Pangborn 


BLAST CLEANS CHEAPER 
with the right equipment 





for every job 
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(GORDON 

THERMOCOUPLE 
EXTENSION 
LEAD WIRE 


There are two good reasons why we stress 
Gordon Quality and Gordon Service. (1) 
The precision quality of Gordon Thermocou 
ple Extension Lead Wire is based upon 32 
years of experience in careful selection and 
inspection to meet rigid insulation require 
ments. (2) Gordon's Chicogo and Cleve 
land plants carry complete stocks of Ther 
mocouple Extension Lead Wire for practi 
cally every application. (See illustrations 
below.) This means that your order gets im 
mediate delivery of a QUALITY product — 
one that meets Bureau of Standards Specifi 
cations. ORDER NOW! No waiting or de 


lay. Prices available upon request 


-——w © 





es CORDS 
CLAUD S. GORDON co 


. 
Tre ting 




















Speciolist 

nd Temperoture t Field 
Dept. 15 © 3000 South Wallace St., Chicago 16, Ill 
Dept. 15 © 2035 Hamilton Ave. Cleveland 14, Ohio 
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Metal-Oxide Parts 


whirling at thousands of revolu 
tions per minute. Present metal 
illoys for turbine blades limit tem- 
peratures to about 1500° F., which 
gives the engine a thermal effi 
ciency of about 24 A rise to 
1800° F 
ficiency of about 28 The new 
materials, if successful in other re 


would mean an engine ef 


spects, would permit operating 
temperatures of at least 2000° F 

In the jet engine for aircraft 
the same exhaust which propels the 
aircraft also drives a turbine which 
sucks air into the combustion 
chamber. Although a rise in oper 
iting temperature beyond 1500° F 
would not improve the jet engine’s 
ratio of fuel input to power output 
above about 14% 


would be an increase in the abso 


efliciency, there 


lute thrust obtained 

German ceramists experimented 
with mixtures of aluminum oxide 
ind powdered iron; an extensive 
research program in this country 
has substantiated their meager re 
sults and has yielded much new 
information. Standard powder met 
allury techniques may be used in 
fabrication. The metal and ceramic 
milled together to the 
desired size, and are frequently 


grains are 


held by a temporary binder, such 
is wax. The pieces are then pressed 
in molds at a pressure of 10,000 to 
melted or 
burned out at a relatively low tem 
perature, and the final firing is in 
the temperature range between 2500 
ind 3000° F. This firing takes place 
in a carefully controlled atmosphere 


100,000 psi rhe wax is 


(argon, helium, nitrogen, hydrogen 
r sometime vater vapor rina 
icuum, Which helps the particles 
f metal and ceramic to fuse t i 
solid) structure Traces of zirco 
etal als vet both metal 

etal particles, facilitating 
d I the resulting combi 
the etal binds together the 


hile 

high temperatures 

characteristi of the ( 
tmparted to the etal 
Other interesti 


vhich have bee tried are evap 


techniques 
iti i ixture f the two powder 
etal surface under un 

ft i rite ‘ bina 

netal core, to lay dowr 
a thin ce Zg of mixed xide and 
etal of overing the surface fa 
efractory metal part with an easily 
xidizable etal which later forms 
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Take surface temperatures 


quickly, accurately... 


with the / 


‘ 
U 


The handy Alnor Pyrocon is un- 
equaled for quick, accurate reading 
of all surface temperatures .. . 
whether they are metallic or non- 
metallic, flat or curved, stationary 
or revolving. Accurate temperatures 
are easily understood on the Pyro- 
con's direct reading scale face .. . 
without interpolation or need of 
conversion tables. A wide selection 
of thermocouples and extension 
arms permits adaptation to many 
types of service. For complete de- 
tails and prices, send for Bulletin 
No 4257. Illinois Testing Labora- 
tories Inc., Room 523, 420 N. LaSalle 
Street, Chicago 10, Ill. 


T PRECISION INSTRUMENTS | 
| FOR EVERY INDUSTRY 





FOR GREATER 
HARDNESS TESTER 
ACCURACY... 


SPECIFY CLARK 
STEEL BALL 
PENETRATORS 


* 


eo 
$5.00 Eoch 
F.0.B. Detroit 


es 


For dependably accurate 
hardness testing, every 
part of your testing 
equipment must be de- 
signed by experts. CLARK 
Hardened Steel Ball 
Penetrators are designed 
to give the most accurate 
possible results in the 
testing of soft metals such 
as unhardened steel, cast 
iron, brass, bronze, and 
similar metals and alloys. 
They are available in 
1/16” and 1% diameters 
at $5.00, and in 14", 4", 
¥%,'' and 1° diameters at 
slightly higher prices. 
Specify crarx Steel Ball 
Penetrators for more accu- 
rate “Rockwell” testing. 


fl 


Y S359 
INSTRUMENT, 


INC. 


10200 Ford Road « Dearborn, Michigan 





Metal-Oxide Parts 


a refractory oxide Impregnation 
of a piece of porous ceramic with 
molten metal has also been success- 
ful. The possible metal-ceramic 
combinations are almost endless. 
The ceramics include borides, car 
bides, oxides, spinels, or combina 
tions of these, while the metal could 
be almost any of the heat resistant 
metals or alloys. Only a few com- 
binations have been tested thus 
far.* 

To date only a few actual tur 
bines have been tested using such 
blades as described above. The 
more recent of these tests are espe 
cially promising for the extreme 
conditions which may be encoun 
tered in future aircraft turbines 

When and if the technique is 
perfected, applications outside the 
gas turbine field will probably be 
found. A possible one is in shear 
knives for hot metal, which require 
high abrasion resistance at elevated 
temperatures. Valve seats which 
can be ground smooth and have 
good compressive strength are per 
haps another use 


Brazing Metals 


to Nonmetals' 


SERIES of experiments at 
tempted to determine the gen 
erality of a method described in 
1947 by R. J. 
Electric 
wherein he prepared metal-ceramic 


jondley of General 
Research Laboratory, 


seals by using a brazing alloy and 
a flux of titanium hydride in an 
itmosphere of highly purified hy 
drogen 

rhe equipment consisted of a 
closed tube furnace containing the 
s mples to be brazed, a surround 
ing coil for high frequency heating 
currents ind methods for produc 
ing the correct at sphere (or 
vacuum). Zirconium hydride shows 
somewhat superior wetting and 
bonding qualities to those of tita 
nium hydride Good results were 
ilso obtained with the hydrides of 
tantalum and columbiu These 
hydrides are easily obtainable 

*Nomenclature is quit variou 
Some experimenters call product 
“cermets'; others “cerar era 
mals” or “metam 

Abstract of “Metal to Non- 
metallic Brazing”, by C. S. Pearsall 
and P. K. Zingeser, Technical Report 
No. 104, Research Laboratory of 
Electron . Massachusett Institute 


f Technology 
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The Jaco 
PROJECTION COMPARATOR 
MICROPHOTOMETER 


Speed and Accuracy 
in Quantitative 
Spectrochemical Analysis 


No longer must the practical 
spectrographer suspend his 
measurement of line densities 
while another worker is oper- 
ating the spark in the imme- 
diate vicinity. By careful 
engineering, Jarrell-Ash has 
eliminated completely this 
source of annoyance to the 
spectrographer concerned 
with keeping his laboratory 
in step with production. This 
is only one of the many dis- 
tinct advantages of this unusu 
ally flexible instrument. The 
coupon below will bring 
you complete specifications 
promptly 


“If it's an optical instrument, 


think of JARRELL-ASH!” 


JARRELL-ASH 
Jarrell-Ash Company, 165 Newbery S 
Boston 16, Mass 

lease send complete information on 
the JACO PROJECTION COMPARA 
TOR MICROPHOTOMETER, described 
in catalogue 1-5 
Name 
Organization 
Address 
City 








% good design ) 
— 








good steel +) 








? good treatment ) 


= satisfaction 





If you are a design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Keys to 
Satisfaction” —it is valu- 


able and it is free. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 





Please send your 
FREE BOOKLET 
KEYS TO SATISFACTION 


Name 
Pesition 
Company 
Address 


MP @ 








Brazing Metals 
to Nonmetals 


Other hydrides » doubt 
Sirable properties and 
adaptable to 

The method has been used in 


have «ce 
would be 


this type of brazing. 


brazing a wide variety of materi 
als, such as diamonds, sapphires 


carbides, various ceramics, refrac 


tory oxides, glass, quartz, stainless 


steel and chromium-iron alloys 
The active metals used in this braz 
ing technique have the interesting 


property of wetting both metals 


and nonmetallic materials equally 
well, producing exceptionally 
strong bonds which often exceed 
the strength of the 


materials 


nonmetallic 
The general procedure involves 
coating the surface to be brazed 
with thin films of the hydride \ 
water paste or a_ nitrocellulose 


work 
equally well. A piece of suitable 


solution binder seems to 
solder is then in contact 
with the 
rhe combination is heated to ap 
(1825° F.) of 


to a temperature at which the 


placed 
hydride-coated = surface 
proximately 1000" C, 
der flows freely in vacuum of 
10 * mm. of mercury or better, or 
in an atmosphere of pure hydrogen 
or pure inert gas. When the proper 
temperature is reached, the brazing 
illovy will melt and flow over the 
hydride-coated surface in a 
ner somewhat similar to the w 
does in the brazing of metals 
Copper-silver eutectic solder 
immd pure silver are both very satis 
factory brazing iterials Pure 
aluminum also gives excellent re 
sults as a brazing metal, particu 
larly with the use of columbiu 
md tantalu 


Certan 


hvaricde 
experiment indicated 
that hyvdroge Woaus t necessary te 
the brazing o I ‘ Si illovs of 
Silver and zircon vere prepared 
by vacut elting \ 
taining 15 
mad Bo Silver will ve 
ceramics, diamond sapphis 
carbides, it uch the sa 
the hydric Equally 
\ ‘ ¥ plac 


ivture er 
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BURRELL 
BOX and MUFFLE 
FURNACES 


HIGH TEMPERATURE “UNIT-PACK- 
AGE” ELECTRIC BOX and MUFFLE 
FURNACES for melting, sintering, 
heat treating, ignitions, etc. 


Write for Bulletins 315 and 515. 


BURRELL 
TUBE FURNACE 


HIGH TEMPERATURE “UNIT-PACK- 
AGE” ELECTRIC TUBE FURNACES 
for determination of carbon or sulfur 
by combus‘ion and for experimental 


or production purposes. 


Write for bulletin 310. 


1942 FIFTH AVE 
PITTSBURGH 19 
PENNSYLVANIA 


BURRELL 











UTILITY SETS 


MARTINDALE 
ROTARY BURS 
AND FILES 


Set AB (Burs) or AF 
(Files) consists of 8 ro- 
tary tools each. Cut- 
ting heads on Burs are 
from 7," to \%" O.D., on 
Files *4" to %"; all have 
4" shanks. These eight 


tools comprise a well- 
rounded selection of 
shapes and sizes for a 
variety of metal cutting 
operations in the tool- 
room, die shop, main- 
tenance department, or 
for production work. 
Price of either set is 
less than if tools were 
bought individually. 


PRICES— 


NET, F.O. B. CLEVELAND, O. 


Per Set, [1 


AB or AF )\2 to 5. 


Over 200 other stock sizes. 


MARTINDALE 


1372 Hird Ave. . 


$9.75 6 to ll $8.45 
9.10 12 or more 7.80 


Write for Bur Bulletin 


ELECTRIC Co. 


CLEVELAND 7, OHIO 











mw Accurate 7 


AT A GLANCE WITH THE SIMPLIFIED 
PYRO OPTICAL PYROMETER 








Aoy operator can quickly determine tempera- 
tures oo minute spots, fast moving objects and 
smallest streams. Completely self-coatained. 
No calibration charts or accessories seeded. 
Ao accurate, direct reading Pyrometer that 
ey for itself by helping prevent spoilage. 

eighs 3 Ibs. Available in 5 temperature 
ranges (1400° F. to 7500° F.). Ask for free 
Catalog No. 80. 

8 Instruments in One 

The NEW Pyre Pyrometer handles — 
all surface temperature measuring jobs. Has 8 
types of thermocouples; all interchangeable io 
seconds with no recalibration or adjustment. 
Automatic cold end compensator. 


Shock, moisture and 
dust proof. Accurate, 
big 444° indicator. 
Available in 5 temper- 
ature ranges. 


ASK FOR FREE 
CATALOG Ne. 160 


The Pyrometer Instrument Company 


New Plant and Laboratory BERGENFIELD 8, NEW JERSEY 


mn atte tpetn ters mn 








in high temperature testing 
of metals with a 


MARSHALL FURNACE AND 
CONTROL PANEL... 


Marshall equipment is especially suitable where tensile 
fatigue, creep or stress-strain rupture tests ore mode ot 
high temperatures. For with the Marsholl Furnace ond Control 
Ponel, o temperoture uniformity of ~ 3° F. over the gauge 
length of the specimen is easily obtoined. In fact, many users 
report holding the temperature to © 1° F. throughout the 
test length 

Engineered spacing of heating element coils on the refrac- 
tory core insures tempercture vwniformity. These coils ore 
anchored securely, thereby preventing ony shift in location 
which might destroy the heot bolonce. A special advantage 
of the Marshall Furnoce is simple rone-by-zone adjustment 
of furnece temperature. This is ochieved by bringing leads 
out from the heater coils to connect with tops along the ovt- 
side of the furnace. Shunts connected to the taps permit by 
possing part of the current to regulate the amount reaching 
particular creas 

Accurate temperature control is assured by the Marshall 
Control Panel. The panel's special contro! circuit regulates 
voltage input and holds temperature fluctuation te a minimum 


For more information, send for illustrated technical folder 


L. H. MARSHALL CO. 


W TRWE AVE UMBUS H 
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TA 


piete) & STEEL 


“g00D” HIGH 
SPEED ST EELS— 


1" 
° LARITE (Type * 
* OAXITE (Type re 
e MOLITE CY ime 
errorm= 
For heavy duty cats 


ances mee omotive indut 


* Approved code At 





and make yourself some real money! 


You can reduce case hardening costs on gears, OUR SERVICES Carbon Nitrid- 
wheels, sprockets, etc., with this new Lakeside ing, Electronic Induction Hardening 
Selective Radial Hardening Machine process. This Flame Hardening, Heat Treating, Bar 
fast economical development in flame hardening Stock Treating and Straightening (mill 
gives desirable case thickness with accurately con oe and sizes), Annealing, Stress 
; Rel 3 , { 

trolled depth hardness. Let your Lakeside metal elieving, Normalizing, Peel, Ges or 
- Liquid Carburizing, Nitiding, Speed 
turgist show you how this latest I ikeside levelop N A 

- ) itriding erocasing, Chapmanizing 
ment can save you time and money. Call Lakeside Cygniding, Sand Blasting, Tensile end 
today Write for new catalog Bend Tests ° 


Treating Lquipmen U.S. Air Force al No. DE-S.24-1 thr 


iad. fed) 


| 4 S418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON PI00 
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tantalum (Ag-Zr in particular) see 

to offer considerable promise i 
brazing the stainless steels. The 
metal surfaces need no special 
treatment other than ordinary sol 
vent degreasing. Thin oxide films 
do not inhibit the brazing process 
since the alloy readily wets and 
bonds oxides. The silver-zirconiun 
alloy also brazes molybdenum parts 
with success 

If the brazing operation is car 
ried out with titanium hydride i: 
1 hydrogen atmosphere, careful 
purification of the gas is necessary 
to the point where it will not tar 
nish a bright wire of stainless stee 
heated to 1800°F. Clean stainless 
steel can be brazed with either 
copper or copper-silver eutectic 
solder in this highly purified hy 
drogen. When ordinary tank hy 
drogen is used, the stainless steel 
rapidly oxidizes and completely 
inhibits the flow of solder on the 
surfaces. 

When lamp argon containing 
0.4% nitrogen is used, a slight dis 
coloration may occur on the sur 
face of the brazing alloy This 
seems to have no detrimental effect 
on the brazing operation when zir 
conium and titanium hydrides are 
used. Zirconium, on the other 
hand, exhibited good wetting anc 
bonding qualities in highly purified 
nitrogen, yielding clean, bright sur 
faces. Zirconium brazing, in addi 
tion, was carried out successfully 
in an atmosphere of commercial 
dry tank nitrogen, although a cet 
tain amount of tarnish was pr 
duced on the brazed surface. Th: 
bonds produced with zirconium i 
tank nitrogen, although not so clea 
is those produced in vacuum, seen 
however, to be equally sound 

This general technique seems t 
lend itself to the preparation of 
highly refractory bodies such as 
those used in gas turbines, jet er 
gines, and rockets; cemented car 
bide tools, heating elements and 
crucibles; various low-temperature 
ceramic bodies Further nore 
netal-ceramic bodies could be pre 
pared with a wide range of thern 
expansions to match metals ar 
glasses by adjusting the percentage 
of metal and ceramic in the « 
posite material 

Eprror’s FooTnortt rhere 1 
some suggestion that volatile 
tive netals or fumes of their con 
ids may be toxic. Consequently 
work such as the above should be 
hooded and most thoroughly ver 
tilated to the outsid 8 








KING PORTABLE 
BRINELL 


HARDNESS TESTER 


How many times have 
you carried heavy work 
to the Brinell Tester? 
Too often, you'll say 

Here is a 26-\b. port- 
able tester you can easily 
take to the work and save 
time and trouble by doing 
your Brinell work on the 
ob. The King l’ortable 
Srinell pute an actual 
load of 3000kg on 2 10mm 
ball. It can be used in 
any thon. 

Te test head is remov 
able for testing larger 
vieces beyond the capac 
ity of the standard base 











Throat—4*° deep. Gap—i0" high 
W eight — 26 lbs 


Let us show you how we can lighten 
your Brineil testing. 


ANDREW 
KING 


NARBERTH, PENNA. 

















“pU2ZeR” HIGH SPEED Gos FURNACES 


2400° F. 
attained quickly with 
“BUZZER” Full Muffle 

Furnaces 


Designed primarily for best weating 
high carbon and slloy steels 


Yo BLOWER or POWER NECESSARY 
...- just connect te gas supply 


“BUZZER” Atmospheric 
Pot Hardening Furnaces 
assure even heat up to 
1650° F. 
Used for Salt, Cyanide and Lead 
Hardening. Also adapted for 
Melting Aluminum. 


Send for the complete 
“BUZZER” catalog today. 


CHARLES A. HONES, rnc. 


123 So. Grand Ave. Baldwin, L.I., N.Y 





ELECTRIC MELTING 
FURNACE 


as ever, the dependable t ace tor the 
production of high-grade stainless alloy 


and rimming steels 
Removable roof of new design now avail- 


able for the larger furnaces 


AMERICAN BRIDGE COMPANY 
General Offices: Frick Building, Pittsburgh, Pa. 


scting Offices iv 


AMERICAN BRIDGE 
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POWER-STIR 


LABORATORY STIRRER 


HIGH TORQUE 
VARIABLE SPEED 


$24.50 


The Power Stir will not stall when the going gets a little 
tough. Through the 17 to 1 gear reduction drive the 
1/20 H.P. motor develops high torque. Plastic knob con- 
rols off-on switch and speed. Stirrers are held by an 
adjustable chuck. Streamlined design, neat appearance. 
A built-in fan and duct system cools the unit. Mounting 
rod is 9 by 1% Height, 1014; weight, 4 pounds 
Replacement parts available. For 115 volts, AC or DC, 
No. 77-836 Power Stir sells for $24.50 


shafts and 2’ propellers 
$2.25, 18° shaft, 


Stainless steel stirrers have 1 
No. 77-837 stirrer, shaft length 12”, 
$2.50, 24 shaft, $2.75 


Cita. t.. 


— 





ANN ARBOR. MICH. 








INGOT-CASTING MACHINE 
for NON-FERROUS METALS 


BUHLER 


TYPE GMM — Casts ingots % 
mechanically in a continu- 
ous operation. Automatic 
knock-out empties the 
molds in normal traveling 


PROVIDES: 
Cleaner metal throughout ingot 


Increased output. 

Reduced metal loss 

Added safety. 

Greater operating economy 


cycle 


Available in horizontal and inclined models 
inclined model permits discharging ingots 
directly into a truck or other vehicle 
Complete details immediately on request 


BUHLER BROTHERS, INC. 


SINEERS FOR INDUSTRY SINC 
11 WEST 43RD STREET, NEW YORK 18, 





Precision 


HARDNESS TESTERS 


FOR ROCKWELL HARDNESS TESTING 


Today, hardness testing 
is coming into universal use 
as a necessity in the work 
ing and fabricating of 
metals. With Ames Testers, 
readings are made accu- 
rately, quickly, on-the-spot, 
directly in the Rockwell 
Hardness Scales 


For testing round and flat stock 
tubing, sows, knives, etc 
A. B and 
Weighs only 1'2 Ibs 


up to 
one inch in Rockwell 


C Scales 


a a ta eee ee 


Cast tron Bench Stand perm 
both hands when testing small parts 


inclined at convenient angle 


n stand 


Tester is 


and firmly amped 


AMES PRECISION 


WALTHAM 54, 


Vetal Progress: 


Sh ee a 


For testing rounds and flats, dies, For testing up to four inch capac 
up to ity directly in Rockwell A, 8B 
and C Scales. Throat depth two 
Weighs 3'« Ibs 


odd-shoped pieces, etc 
two inches in Rockwell A, B and 


C Scales. Weighs 2'2 Ibs inches 





LE a ly 


Box for her ay and Accessories Equip 
ment includes diamond and 1/16 boll 


penetrators, two anvils, two steel test blocks 
one brass test block and Rockwell Co B&Q 


versior hart 


MACHINE WORKS 
MASS. 


YO0 


Page 





Now you're cooking with 
 \ CHACE? 


in the 
STEVENS 


ee 
ROASTER tional Electric Sai . 
THERMOSTAT pws ve STUFF! TOUGH! RUGGED! 


put their 

Products Corp 

en of Pittsburgh § skilled 
yested a special brush for 

q 


burrs 
had to be stiff enough fo remove 


h to penetrate and clean 


at 
p under heavy operation 





When Nationo! 
brushing problems '" 


brush engineers, they re 
No. 36—Preduct of 


h duty. It 
rou 
Stevens Manufacturing Co we rte ; tough enovug 
a vogued enough to stand uv i 
the rg 
Nee _ h engineers came UP with me 
Pittsburg 


h that met 
eciol power driven brush 
sp 
answer in a 


Iso in 
fication - @ 
Ch Th , : Bi | each National Electric specitics 
ace ermostatic imeta 


ction 
stepped uP producto 
that is 


nd 
reased plant efficiency @ 
c 
It's the actuating element 


in the new 
Stevens Type R thermostat, 


used for precision 
control of the Swartzbaugh “Everhot” Roasterette 


You Can Depend on “PITTSBURGH” 
Requirements for this thermostat include 
s aeachiindiaaaniaiad to Solve Your Brush Problems 


® Protection up to 600 F We have br 
@ Positive make and break which 
e Fast response 


f ll tun 


Pitteb 


making Chace No. 3600 


logical choice 


f No. 36 


Bimetal the 
for its actuating element! Propertie: 
include high deflection and torque 


ates, with maximun 


sensitivity between 200 and 
4 F These quolities make it ideal for this 
application and other domestic appliances 





Your product, too, is more saleable and more 


Brush Division, Dept 
29, Md.., for inf 
s, and let one of 


W 
efficient when it 


; actuated by one of the thirty 
dependable Chace Thermostatic Bimetals. When 


gning your new product, or re-designing your 


present one, Chace application engineers can 


through their long experience in the 
temperature 


ssist you, 
fields of response, indication and 


control . . . consult them 


BRUSHES 
W. M. CHACE CO. 


BRUSHES «PAINT + GLASS « CHEMICALS « PLASTICS 
1626 BEARD AVE. 


, DETROIT 9, MICH. 





G PITTSBURGH PLATE GLASS COMPANY 
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EF t 
bright o 


BUILDS A SIZE AND TYPE FURNACE 
FOR CVEFyY HEAT TREATING REQUIREMENT 


@ Whether yours ts a ferrous or non-ferrous annealing, brazing 
forging or other heating or he 


ing problem—there's an 


requirement EF build 


iny production oil-fired 


EF turnace to take care of your specifi 


all types—in sizes tor most 
or electri lly he ited Consequent we can recommend 


he size and the meth 
your particulay proble ml 


uithout 
j } j » 
pre judice the design 


od ot tiring that 
hest 


For uniform, efficient, low-cost operation anc 
pay you investigate recent EF developments 


over { Vea furnace build kper 
Next furnace 


em 


THE ELECTRIC FURNACE CO. 


CAS FIRED ONL FIRED AND ELE 


WILSON ot7n 

TRIC FURNACES Y e 
eel 

FOR ANY PROCESS, PRODUCT OR PRODUCTION 





“dag”? Colloidal Graphite 
Improves Metalworking Lubrication 


in short, protects 


ns designed for forming dry 


DISPERSIONS 


dag Acheson Palit [Jorporation, Port Huron, Michigan 


... also Acheson Colloids Limited, London, England 





